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(57) Abstract: The invention relates to compounds of formula (I) wherein Ar 1 is pyridyl or phenyl, substituted by hydroxy, lower 
alkyl, halogen, amino, nitro, benzyl oxy or lower alkoxy-lower aJkoxy, or is the group (a) wherein Z 1 is a five membered heterocyclic 
ring, which contains one or two heteroatoms, selected fromNorOiR 1 is hydrogen, hydroxy or an oxo group; Ar 2 is pyridyl or phenyl, 
optionally substituted by hydroxy, lower alkyl, halogen, amino, nitro, bcnzyloxy or lower alkoxy-lower alkoxy, or is the group (b) 
wherein Z 2 is a five or six membered ring, which optionally contains one or two heteroatoms, selected from N or O; and Q is -S-, 
-S(O)- or -S(0) 2 -; X is a bond, -CH(OH)- or -(CH 2 ) n -; A is a bond or -(CHR) m -; R is hydrogen, halogen or hydroxy, independently 
from each other if m is 2 or 3; Y is -(CR 2 ) m -, -O-, -C=C-, -C^C-, piperidin-l-yl, pyrrol id in-lyl or C 4 -C 6 -cycloaIky], which rings are 
optionally substituted by hydroxy; B is a bond, -O- or -(CHR) m ; n is 1 or 2; and m is 1 to 3 and pharmaceutical^ acceptable acid 
addition salts thereof with the exception of compounds, wherein A and B are simultaneously a bond and Y is -CHR-. The compounds 
may be used in the treatment of neurodegenerative diseases. 
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PYRROLIDINE AND PIPERIDINE DERIVATIVES AND THEIR USE FOR THE TREATMENT OF 
NEURODEGENERATIVE DISORDERS 



The present invention relates to compounds of the general formula 
wherein 

Ar 1 is pyridyl or phenyl, substituted by hydroxy, lower alkyl, halogen, 

amino, nitro, benzyloxy or lower alkoxy-lower alkoxy, or is the 
group 

R 1 



wherein Z 1 is a five membered heterocyclic ring, which contains 
one or two heteroatorns, selected from N or O; 

10 R 1 is hydrogen, hydroxy or an oxo group; 

Ar 2 is pyridyl or phenyl, optionally substituted by hydroxy, lower 

alkyl, halogen, amino, nitro, benzyloxy or lower alkoxy-lower 
alkoxy, or is the group 




15 wherein Z 2 is a five or six membered ring, which optionally 

contains one or two heteroatorns, selected from N or O; and 

Q is -S-, -S(O)- or -S(0) 2 -; 

X is a bond, -CH(OH)-or -(CH 2 ) n S 

A is a bond or -(CHR) m -; 

20 R is hydrogen, halogen or hydroxy, independently from each 

other if m is 2 or 3; 
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Y is -(CR 2 )m- 3 -0-> -C=C-, -C=C-, piperidin-l-yl, pyrrolidin-l-yl 

or C 4 -C6-cycloalkyl, which rings are optionally substituted by 
hydroxy; 

B is a bond, -O- or -(CHR) m ; 

5 n is 1 or 2; and 

m is 1, 2 or 3; 

and to pharmaceutical^ acceptable acid addition salts thereof. 

Excluded from the scope of formula I are those compounds, wherein A and B are 
simultaneously a bond and Y is -CHR-. These compounds have been described in 
10 EP 160 436, useful as antiarrhytmic agents. ' 

The present invention embraces racemic mixtures and all their corresponding 
enantiomers. 

The compounds of formula I and their salts are distinguished by valuable therapeutic 
properties. Compounds of the present invention are NMDA (N-methyl-D-aspartate)- 
15 receptor subtype selective blockers, which have a key function in modulating neuronal 
activity and plasticity which makes them key players in mediating processes underlying 
development of CNS as well as learning and memory formation. 

Under pathological conditions of acute and chronic forms of neurodegeneration 
overactivation of NMDA receptors is a key event for triggering neuronal cell death. 

20 NMDA receptors are composed of members from two subunit families, namely NR-1 (8 
different splice variants) and NR-2 (A to D) originating from different genes. Members 
from the two subunit families show a distinct distribution in different brain areas. 
Heteromeric combinations of NR-1 members with different NR-2 subunits result in 
NMDA receptors displaying different pharmaceutical properties. Possible therapeutic 

25 indications for NMDA receptor subtype specific blockers include acute forms of 
neurodegeneration caused, e.g., by stroke and brain trauma, and chronic forms of 
neurodegeneration such as Alzheimer's disease, Parkinson's disease, Huntington's disease, 
ALS (amyotrophic lateral sclerosis) and neurodegeneration associated with bacterial or 
viral infections, and, in addition, chronic and acute pain. 

30 Objects of the invention are the compounds of formula I and pharmaceutical 

acceptable acid addition salts thereof, the preparation of the compounds of formula 1 and 
salts thereof, medicaments containing a compound of formula I or a pharmaceutical^ 
acceptable acid addition salt thereof, the manufacture of such medicaments and the use of 
the compounds of formula I and their pharmaceutically acceptable salts in the control or 
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prevention of illnesses, especially of illnesses and disorders of the kind referred to r 
and, respecovelv, foa ft, m .„„f a c ture of , orresponding ^^J^*** - *° 

The following definitions of the general terms used ;„ the 
■rrespecve of whether the terms in Ration appear alone or h ooXa^ 

5 Seonpl^ttTnoTarr ^ T"'" ' ^ °""<^ - W 

The term "halogen" denotes chlorine, iodine, Unortae and bromine. 
0 ab„va The " ,0 " er ,to ^- d — ' *™>> the a , M residua is as defined 

from N^Z^tTT r '" S ',T iCh C0MaiDSOne °' - — -eced 

' selected fromN or oCet ^ T ~ "» 

PyrroH pyrrol, ^TS.^ Td^ ^ *™** 

Preferred compounds of formula I in the scone nfth, „ 
wherein V is p he n yl) substituted by hydroxy Q^s ^2 fsT ^ 
are the following compounds: ' " ^ ^ X " ~ CH - Th ™ 

RW r' ."I T heny, - bUty]) -P^ OIidi «-3-yl-lfanyl].phenol, 

RS 4 ; : S) , 4 " fl - (2 " hy ^^-^Ph^-^tyD-pyrrolidin-S-yl-sulfanyll-phenol 
3R ^ 
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phenol, 

(2S, 3R) or (2R, 3R)-4-[l-(2-hydroxy-4-pheny]-butyl)-pyrroH^^^ 
(2RS,3S)-4-[l-(2-fluoro-4-phenyl-butyl)-p>Trolidin-3-yl-sulfanyl] -phenol or 
(2RS,3R)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]-phenol. 

Compounds of the present invention, in which Ar 1 is phenyl, substituted by hydroxy, 
Q is -S(O)-, Ar 2 is phenyl and X is — CH2- are further preferred, for example the following 
compound: 

(3RS, S-oxide RS) and (3RS, S-oxide SR)-4-[l-(4-phenyl-butyl)-pyrrolidine-3-sulfinyl]- 



(2R,3R, S-oxide R)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidine-3-sulfinyI]-phenol, 
(2S,3S, S-oxide R)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidine-3-sulfinyl]-phenol, 
(2R,3S, S-oxide R)-4-[l-(2-fuoro-4-phenyl-butyl)-pyrrolidine-3-sulfinyl]-phenol or 
(3S, S-oxide S) or (3S, S-oxide R)-:4-[l-(2,2-difluoro-4-phenyl-butyl)-pyrrolidine-3- 
sulfinyl] -phenol. 

Further preferred are compounds, in which Ar 1 is phenyl, substituted by hydroxy, Q is 
— S(0)2-> Ar 2 is indanyl or phenyl, optionally substituted by methyl and X is -CHo- or 
-CH(OH)-, for example the following compounds: 

(S)-4-[l-(4-phenyl-butyl)-pyrrolidine-3-sulfonyl] -phenol, 
(RS)-4-[l-(4-phenyl-butyl)-pyrrolidine-3-sulfonyl] -phenol, 

(2R, 3S) and (2S, 3S)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidine-3-sulfonyl]-phenol, 
(3RS, cis) and (3RS, trans)-4-[ 1 -(3 -benzyl - cycl obutyl) -pyrrol id in e-3-sulfonyl] -phenol, 
(3RS, cis)- 4-[l-(4-phenyl-cyclohexyl)-pyrrolidine-3-sulfonyl] -phenol, 
(3RS,4RS)-4-(4-hydroxy-benzenesulfonyl)-l-(4-phenyl-butyl)-pyrrolidin-3-ol, 
(RS)-4-[l-(4-m-tolyl-butyl)-pyrrolidine-3-sulfonyl] -phenol, 
(RS)-4-[l-(3-phenyl-propyl)-pyrrolidine-3-sulfonyl] -phenol, 
(R)-4-[l-(4-phenyl-butyl)-pyrrolidine-3-sulfonyl]-phenol, 
(RS)-4-[l-(l-phenyl-piperidin-4-yl)-pyrrolidine-3-sulfonyl]-phenol or 
(2R, 3S) or (2S, 3S)-4-[l-(2-hydroxy-4-phenyl-butyl)-pyrrolidine-3-sulfonyl]-phenol. 

The afore-mentioned compounds of formula I can be manufactured in accordance 
with the invention by 

a) reacting a secondary amine of formula 



phenol, 
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with an aldehyde or ketone of formula 

i 

to a compound of formula 



therein V, AH. Q, X, Y, R and B have ,he significances given above, 
or 

b)oxydizing a compound of formula 



to a compound of formul 



a 



O 
II 

Ar 1 - 8 



and /or to a compound of formula 



v 

r x Y Ar * 

W 1-4 



wherein Ar', Ar 2 , X, A, Y and B have the significances given above, 
or 

c) reacting a secondary amine of formula 



with a compound of formula 



* • 
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L Y Ar JV 



to give a compound of formula 



Ar a R 

' At 



wherein L is a leaving group, such as CI, Br or p-toluenesulfonate and Ar 1 , Ar 2 , Q, 
A, Y and B have the significances given above, 



or 



d) reacting a secondary amine of formula 



I N-H 



with a compound of formula 
to give a compound of formula 



Y Ar 2 



B' 

W OH 

I-5 



wherein Ar 1 , Ar 2 , Q, X, Y and B have the significances given above, 



or 



e) reacting a secondary amine of formula 



Ar 1 - Q 



with an aldehyde of formula 



and with an alkyne of formula 
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to give a compound of formula 

R 



B 

1-6 



wherein Ar , Ar 2 , Q, X, R and B have the significances given above , 



or 

f) reacting a compound of formula 

X --/ VIII 

with a compound of formula 

Ar 2 hal 

to give a comound of formula 



X^/ I-7 

or 



^Ar 2 



X^/ W I-8 



wherein Ar , Ar 2 , Q, X and A have the significances given above , 



or 



g) cleaving off a O-protecting group of compounds of formula 



PA ^V A Q 



X or 



4t 
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to obtain a compound of formula 

H Ar A B 



or 



1-10 

wherein Ar 1 , Ar 2 , Q, X, A, Y and B have the significances given above and P is a 
O-protecting group, for example benzyl or a methoxymethyl group, 

or 

h) reducing a compound of formula 

o 



to a compound of formula 

_ OH 
I N^^^ B 

10 W Ml 

wherein Ar 1 , Ar 2 , Q, X and B have the significances given above; 
or 

i) reacting a compound of formula 



XIV-2 XIV-1 



15 with a compound of formula 

HO 



B— Ar 

ho' 



XV 



to obtain a compound of formula 
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J A. 2 



1-12 

wherein Ar 1 , Ar 2 , Q, X, A and B have the significances given above; 
and 

if desired, modifying one or more substituents within the definitions given above 
«f desired, converting the compound of formula I obtained into a pharmaceutical^ 
acceptable salt. 7 

In the following the preparation of compounds of formula I are described in more 

detail: 

Scheme 1 



or 



1 ,2-dichloroethane X^/ 
11 III 

1-1 

wherein Ar 1 , Ar 2 , Q, Y, R and B have the significances given above. 

Compounds of formula I (A is -CHR-) can be prepared by reacting a secondary amine of 
formula II with an aldehyde or ketone of formula III in the presence of a reducing agent 
like NaHB(OAc) 3 in conventional manner. 

Scheme 2 

O 

Ar 1 ^ S " 

w N y Ar Meow — - ryv^v aaasr 

* — y 

I-4 

wherein Ar 1 , Ar 2 , X, A, Y, R and B have the significances given above. 

The compound of formula 1-4 (Q is -S0 2 -) can be prepared by oxidation of 
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compounds of formula 1-3 (Q is -SO-), which itself can be prepared by oxidation of 
compounds of formula 1-2 (Q is -S-), using oxone® as oxidative agent. 



Scheme 3 

Af " Q Y^N-H + L^Y^Ar 2 NaHC °3 . ^^WN^Ar 2 

. X ^ acetonitrile x ^ 

II IV I 

5 Compounds of formula I can be prepared by reacting an amine of formula II with an^ 
electrophile compound of formula IV, wherein L is a leaving group like CI, Br or p- 
toluenesulfonate and the remaining substituertts are described above. 

Scheme 4 



I^N-H + 1>^ W - X-V J h 



V 1-5 

II 

10 wherein Ar 1 , Ar 2 , Q, X, Y and B have the significances given above. 

Compounds of formula 1-5, wherein A is -CH2-CH(OH)- can be prepared by reacting of 
an amine of formula II with an epoxide of formula V in conventional manner. 

Scheme 5 

R 



I N 2 



a ^ q v^ , x di ° xane > Ar Ty 

[ N-H + + ^ CuCI W 



I, VI VII W 

15 wherein Ar 1 , Ar 2 , Q, X, R and B have the significances given above. 

Compounds of formula 1-6, whereinA is -CHR- and Y is -C=C- can be prepared under 
Mannich conditions by reacting an amine of compound of formula II with an aldehyde of 
formula VI and an alkyne of formula VII. 



20 
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Scheme 6 

Ap vQ. 1) 9-BBN, THF Q 

PdCI 2 (dppf) 2 -CH 2 CI 2 complex ^ 
DMF 

VIII |_ 7 
wherein Ar 1 , Ar 2 , Q, X and A have the significances given above. 

Compounds of formula 1-7, wherein Y is -CH 2 and B is -CH 2 - can be prepared under 
Suzufa conditions by reacting an alkene of formula VIII with Ar 2 hal, wherein hal is an 
halogene like Br or I. 

r 

Scheme 7 

A 1- " Q 

X) N "^ A^ha..K 2 C0 3 "^VV*^^ 
^ PdCI 2 (dppf) 2 -CH 2 CI 2 complex X^y Ar 

VIII DMF *"~ , 



10 



H 7 Pd/C^ 
MeOH 




1-7 



wherein Ar 1 , Ar 2 , Q, X and A have the significances given above. 

Alternatively, compounds of formula 1-7, wherein Y is -CH 2 - and -B- is -CH 2 - can be 
prepared in two steps under Heck conditions. Alkene compounds of formula VIII can react 
• with Ar hal, wherein hal is an halogen like Br or I to provide an alkene derivative of 
formula 1-8 which can be subsequently hydrogenated to obtain compounds of formula 1-7 



15 
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Scheme 8 * 



Ar 2 



X H 2 .Pd/C . HCI '' 9 

if P: benzyl- if P : -CH,OCH 3 0 r 

or 

MO 



XI 



wherein Ar 1 , Ar 2 , Q, X, A, Y and B have the significances given above and P is a O- 
protecting group, which may be, for example benzyl or methoxy methyl. 

5 Compounds of formula 1-9 or of compounds of formula 1-10 can be prepared by cleaving 
off an O-protecting group of compounds of formulas X or XI. H 2 -Pd/C have been used to 
cleave a benzylether and acidic conditions have been used to cleave a methoxym ethyl ether. 

Scheme 9 



o 

*^V\ « 1"!^ , *"V\-OL^ NaBH ' ^ Ar-^^X.A, 



Xi. Mt 



10 wherein Ar 1 , Ar 2 , Q, X and B have the significances given above. 

Compounds of formula 1-11, wherein A is -CH 2 - and Y is -CH 2 CH(OH)- can be prepared 
by reducing a ketone of formula XII, which itself can be prepared by reacting an amine of 
formula II with a Michael acceptor of formula XIII. 



15 
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Ar' 



n=1 XIV-1 
n=2 XIV-2 



HO 



NH + B-Ar 
HO 

XV 



Ar 1 - Q 



Cu(OAc) 2 



CH 2 CI 2 



Ar 2 



n=1 1-12 
n=2 1-13 



wherein Ar , Ar , Q, X, A and B have the significances given above. 

Compounds of formula 1-12 and M3 can be prepared by reacting of an amine compound 
5 of formula XIV-1 or XIV-2 with boronic acid of formula XV. 



Scheme 11 



Ar 



xy 



Ar'' 



trifluoroacetic acid \ ^NH 



V s " 



XVI-1 



XIV-1 



Ar 1 ' 



O trifluoroacetic acid 



Ar'' 



XVi-2 



XIV-2 



10 



A compound of formula XIV-1 or of XIV-2 can be prepared by treating the boc-protected 
amine compound of formula XVI- 1 or XVI-2 with an acid, for example with trifluoroacetic 
acid. 
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CH 2 CI 2 
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Scheme 12 



I N — i 

x^y \ t 

XVII \=/ 



H 2 . Pd/C 



I N-H 

x^y 
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HBr 



phenol 




XIX 



A compound of formula II can be prepared by hydrogenolysis of the benzylated amine of. 
formula XVII, or by acidic hydrolysis of either the boc-protected amine compound of 
5 formula XVIII or the tosyl -protected amine compound of formula XIX. 



XX: P': benzyl 
XXI: P': boc 
XXII: P': tosyl 
!_': -O-tosyl, -O-mesyl 



Ar^ 
XXIII 



SH 



acetonitrile or DMF 



XVll: P: benzyl 
XVIII: P': boc 
XIX: P': tosyl 
Q:-S- 



oxone 



Scheme 13 



Ar* 



O 
II 

2^S 



or m-CPBA 



XVll: P: benzyl 
XVIII: P': boc 
XIX: P': tosyl 
Q:-SO- 



oxone 



or m-CPBA 



Ar 1 - S V-\ 

I N-P' 

x-^y 

XVll: P: benzyl 
XVIII: P': boc 
XIX: P: tosyl 
Q>S0 2 - 



Compounds of formulas XVII, XVIII and XIX, wherein Q is -S0 2 -> can be prepared by 
oxidation of compounds, respectively XVII, XVIII and XIX, wherein Q is -SO-, which 
10 themselves can be prepared by oxidation of compounds, respectively XVII, XVIII and XIX, 
wherein Q is -S-, using oxone or m-CPBA as oxidative agent. 
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Compounds of formulas XVII, XVIII and XIX , wherein Q is -S- can be prepared by 
reaction of a thiol of formula XXIII with respectively electrophiles of formulas XX, XXI 
and XXII, wherein V is a leaving group, such as p-toluenesulfonate or mesylate. 



HS 



XXIV 



Scheme 14 

Ar 1 -hal 
toluene 



cat. Pd 2 (dba) 3 
cat. dppf 



Ar 1 



XVIII: P': boc 
Q:-S- 



Alternatively, compounds of formula XVIII, wherein Q is -S- can be prepared by reacting a 
thiol of formula XXIV with Ar'-hal in the presence of a catalytic amount of Pdo(dba) 3 and 
DPPF. 

Pd 2 (dba) 3 is tris(dibenzylideneacetone)dipalladium and 
10 dppf is l,r-bis(diphenylphosphino)ferrocene. 



Scheme 15 
Synthesis of monofluoro sulfoxides 



KOH 
ethanol 



0H carbonyldiimidazole 



XXVI 



XXVII 



DMF 



X—/ F 



xxvi ir 



BH 3 



THF 




Oxone 



MeOH 



15 



The monofluoro sulfoxides are obtained by oxidation of the corresponding sulfides 
ith oxone. The sulfides are prepared by reduction of the amides with borane 
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dimethylsulfide complexe. The amides are accessible by coupling the racemic 
monofluoroacid with the R or S configurated pyrrolidines in the presence of an activating 
agent like carbonyldimidazole. The racemic acid is prepared by saponification of the 
corresponding racemic methyl ester. This methyl ester as,well as the R or S configurated 
pyrrolidines have been described in more detail in the working examples. 

Scheme 16 

Synthesis of difluoro sulfoxides: 




1- (diethylaminojsulfur trifluoride 

2- NaBH 4 
EtOH 



F v JF 




l-(COCI] 2? DMSO, Et 3 N 
CH 2 CI 2 



2 " Ar 1 ^^™ XXVI 



NaHB(OAc) 3 
1,2-dichloroethane 



Ar 1 



X—/ F F 



Oxone 
MeOH 



1-16 




1-17 



10 The difluoro sulfoxides are obtained by oxidation of the corresponding sulfides with 

oxone. The sulfides are prepared from the achiral difluoro alcohol after a Swern oxidation 
and reductive amination in the presence of a R or S configurated pyrrolidine and sodium 
triacetoxyborohydride as reducing agent. The alcohol is obtained from the commercially 
available ethyl 2-oxo 4-phenylbutyrate after treatment with DAST ((diethylamino)sulfur 

15 trifluoride) and reduction with sodium borohydride. 
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The starting materials of formulas III, IV, V, VI, VII, XIII, XV, XX, XXI, XXII, XXIII XXVI 
and XXIX are commercial products or can be prepared according to methods known per 
se. 

Pharmaceutical^ acceptable salts can be manufactured according to methods which 
are known per se and familiar to any person skilled in the art. The acid addition salts of 
compounds of formula I are especially well suited for pharmaceutical use. 

In schemes 1 - 10 and 15 and 16 are described processes for preparation of 
compounds of formula I, starting from known compounds, from commercial products or 
from compounds, which can be prepared in conventional manner. In schemes 1 1 - 14 are 
described processes for the preparation of intermediates. 

The preparation of compounds of formula I are described in more detail in working 
examples 1-69. 

As mentioned earlier, the compounds of formula I and their pharmaceutical^ usable 
acid addition salts possess valuable pharmacodynamic properties. They are NMDA- 
receptor subtype selective blockers, which have a key function in modulating neuronal 
activity and plasticity which makes them key players in mediating processes underlying 
development of CNS as well as learning and memory formation. 

The compounds were investigated in accordance with the test given hereinafter. 
Test method 

3H--Ro 25-6981 hindfrr (Ro 25-6981 is [R-^S*)]-a-(4-hydroxy^phenyl)-b-methyl-4^ 
(phenyl-methyl)-l-piperidine propanol) 

Male Fullinsdorf albino rats weighing between 150-200 g were used. Membranes were 
prepared by homogenization of the whole brain minus cerebellum and medulla oblongata 
with a Polytron (10.000 rpm, 30 seconds), in 25 volumes of a cold Tris-HCl 50 mM, EDTA . 
10 mM, pH 7.1 buffer. The homogenate was centrifuged at 48.000 g for 10 minutes 'at 4 °C 
The pellet was resuspended using the Polytron in the same volume of buffer and the 
homogenate was incubated at 37 °C for 10 minutes. After centrifugation the pellet was 
homogenized in the same buffer and frozen at -80 °C for at least 16 hours but not more 
than 10 days. For the binding assay the homogenate was thawed at 37 °C, centrifuged and 
the pellet was washed three times as above in a Tris-HCl 5 mM, pH 7.4 cold buffer The 
final pellet was resuspended in the same buffer and used at a final concentration of 200 mg 
of protein/ml. & 
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3H-Ro 25-6981 binding experiments were performed using a Tris-HCl 50 mM, pH 7.4 
buffer. For displacement experiments 5 nM of 3H-Ro 25-6981 were used and non specific 
binding was measured using 10 mM of tetrahydroisoquinoline and usually it accounts for 
10% of the total. The incubation time was 2 hours at 4°C and the assay was stopped by 
filtration on Whatmann GF/B glass fiber filters (Unifilter-96, Packard, Zurich, 
Switzerland). The filters were washed 5 times with cold buffer. The radioactivity on the 
filter was counted on a Packard Top-count microplate scintillation counter after addition 
of 40 mL of microscint 40 (Canberra Packard S.A., Zurich, Switzerland). 

The effects of compounds were measured using a minimum of 8 concentrations and 
repeated at least once. The pooled normalized values were analyzed using a non-linear 
. regression calculation program which provide IC50 with their relative upper and lower 

95% confidence limits (RSI, BBN, USA). 

The IC50 (|-iM) of preferred compounds tested in accordance with the above 
mentioned methods are in the range of about 0.009 - 0.100. 

Examples of some IC50 values of preferred compounds are given in the table below: 



Example 


IC 50 (MM) 


2 


0.009 


3 


0.02 


35 


0.029 


43 


0.031 


4 


0.04 


6 


0.059 


62 


0.06 


68 


0.077 


16 


0.08 



The compounds of formula I and their salts, as herein described, can be incorporated 
into standard pharmaceutical dosage forms, for example, for oral or parenteral application 
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with the usual pharmaceutical adjuvant materials, for example, organic or inorganic inert 
carrier materials, such as, water, gelatin, lactose, starch, magnesium stearate, talc, vegetable 
oils, gums, polyalkylene-glycols and the like. The pharmaceutical preparations can be 
employed in a solid form, for example, as tablets, suppositories, capsules, or in liquid form, 
for example, as solutions, suspensions or emulsions. Pharmaceutical adjuvant materials 
can be added and include preservatives stabilizers, wetting or emulsifying agents, salts to 
change the osmotic pressure or to act as buffers. The pharmaceutical preparations can also 
contain other therapeutically active substances. 

The dosage can vary within wide limits and will, of course, be fitted to the individual 
requirements in each particular case. In the case of oral administration the dosage lies in 
the range of about 0.1 mg per dosage to about 1000 mg per day of a compound of general 
formula I although the upper limit can also be exceeded when this is shown to be 
indicated. 

The following examples illustrate the present invention in more detail. However, they 
are not intended to limit its scope in any manner. All temperatures are given in degree 
celsius. 

Example 1 

(RS)-4-[l-(4-Phenvl-butvlVpvrroli d ine-3-sulfonvll-phenol hy drochloride 

(RS)-4-(Pyrrolidine-3-sulfonyl)-phenol trifluoroacetic acid salt (0.22 g, 0.65 mmol), 4- 
phenyl-butyraldehyde (0.096 g, 0.65 mmol), triethylamine (0.090 ml, 0.65 mmol), and 
sodium triacetoxyborohydride (0.2 g, 0.97 mmol) were suspended in 1,2-dichloroethane (4 
ml). After 3 hours stirring at room temperature, the reaction mixture was quenched with 
saturated NaHC0 3 (10 ml). The aqueous phase was extracted with CH 2 C1 2 (3 times). The 
combined organic phases were dried over Na 2 S0 4 , filtered and the solvent was evaporated. 
The residue was chromatographed over silica gel (CH 2 Cl 2 -MeOH, 19:1) to provide a white 
solid which was suspensed in MeOH. HCl-Et 2 0 was added to provide (RS)-4-[l-(4- 
phenyl-butyl)-pyrrolidine-3-sulfonyl] -phenol hydrochloride (0.180 g, 70%) as a white 
solid, m.p. 121-124°C and MS: m/e = 360.3 (M+H + ). 

4-Phenyl-butyraldehyde is a known compound and has been prepared as described 
in the following reference: S. M. Moosavi; R. S. Beddoes; C. I. F. Watt; J. Chem. Soc. Perkin 
Trans. 2, 8, 1997, 1585-1596. 

Following the general method of example 1 the compounds of example 2 to example 17 
were prepared. 



Example 2 

,(S)-4-[l-(4-Phenvl-but vD,pvrrolidin-3-vl-su1f a nv11- r h P nnl 
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The title compound, MS: m/e = 328.3 (M+H + ) and = -6.26 0 (c = 0.61, chloroform) 

was prepared from (S)-4-(pyrrolidin-3-yl-sulfanyl)-phenol hydrobromide and 4-phenyl- 
butyraldehyde. 

Example 3 

5 f 10-4- [ 1 -(4-Phenyl-butyl)-pyrrolidin-3-yl-sulfanyll -phenol 

The title compound, MS: m/e = 328.3 (M+H + ) and [#]T = +10.15 ° (c = 0.56, chloroform) 

was prepared from (R)- 4-(pyrrolidin-3-yl-sulfanyl)-phenol trifluoroacetic acid salt and 4- 
phenyl-butyraldehyde. 

Example 4 / 
10 (3RSs cis) and (3RS, trans)-4-[l-(3-Benzvl-cvclobutvl)-pyrrolidine-3-sulfonvl1 -phenol 

The title compound, MS: m/e = 372.3 (M+H + ) was prepared from (RS)-4-(pyrrolidine-3- 
sulfonyl)-phenol trifluoroacetic acid salt and 3-benzyl-cyclobutanone. 

Example 5 

(RS)-4-fl-(3-Phenvl-propvI)-pvrrolidin-3-vl-sulfanvll -phenol hydrochloride 

15 The title compound, MS: m/e = 314.3 (M+H + ) was prepared from (RS)-4-(pyrrolidin-3- 
yl-sulfanyl)-phenol hydrobromide and 3-phenylpropionaldehyde. 

Example 6 

(3RS, cisV 4-fl-(4-Phenyl-cyc1ohexylVpyrrolidine-3-sulfonvll -phenol 

The title compound, MS: m/e = 386.3 '(M+H + ) was prepared from (RS)-4-(pyrrolidine-3- 
20 sulfonyl)-phenol trifluoroacetic acid and 4-phenylcyclohexanone. 

Example 7 

(3RS, trans)-4-fl-(4-Phenvl-cyclohexvlVpvrrolidine-3-sulfonvl1 -phenol 

The title compound, MS: m/e = 386.3 (M+H + ) was prepared from (RS)-4-(pyrrolidine-3- 
sulfonyl)-phenol trifluoroacetic acid and 4-phenylcyclohexanone. 

25 Example 8 

(RS)'4-[l-(3-Phenvl-propvl)-piperidin-3-vl-sulfanvll-phenol 

The title compound, MS: m/e = 328.3 (M+H + ) was prepared from (RS)-4-(piperidin-3-yl- 
sulfanyl)-phenol hydrobromide and 3-phenylpropionaldehyde. 

Example 9 

30 (RSV 5-[l-(4-Phenyl-butvl)-pyrrolidine-3-sulfonvl1-lH-indazole 
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The title compound, MS: m/e = 384.2(M+H + ) was prepared from (RS)-5-(pyrrolidine-3 
sulfonyl)-lH-indazole trifluoroacetic acid and 4-phenyl-butyraldehyde. 

Example 10 

(RS)-4-[l-(2-Benzvloxv-ethvn-pvrr olidine-3-.sulfonvll-p hennl 

The title compound, MS: m/e = 362.2 (M+H + ) was prepared from (RS)-4-(pyrrolidine-3 
sulfonyl) -phenol trifluoroacetic acid salt and benzyloxyacetaldehyde. 

Example 1 1 

4-H-f4-PhenYl-butvn-azetidine-3-s ulfonW1-phen olhvdrnrTilnriHp 

The title compound, MS: m/e = 346.3 (M+H + ) was prepared from 4-(azetidine-3- , 
sulfonyl) -phenol and 4-phenyl-butyraldehyde. 

Example 12 

(RS)-3- fl-(3-Phenvl-propvn-Dvrrnlidin-3-vl-sulfanvn-p hRnnl 

The title compound, MS: m/e = 314.3 (M+H + ) was prepared from (RS)-3-(pyrrolidin-3- 
yl-sulfanyl)-phenol hydrochloride and 3-phenylpropionaldehyde. 



Example 13 

rRS)-6-fl-(4-PhenvI-butvn-Pvrrolidin P -3-sulfonvl|-3H-benzoox a 7ol-7-nn P 

The title compound, MS: m/e = 401.4 (M+H + ) was prepared from (RS)-6-(pyrrolidine-3- 
sulfonyl)-3H-benzooxazol-2-one trifluoroacetic acid and 4-phenyl-butyraldehyde. 

Example 14 

(RS)-5-fl-(4-Phenvl-butvn-pvrroliHm P -3-sulfonv11-1,3-dihvdro-inrlol-7-nnP 

The title compound, MS: m/e = 399.4 (M+H + ) was prepared from (RS)-5-(pyrrolidine-3- 
sulfonyl)-l,3-dihydro-indol-2-one trifluoroacetic acid and 4-phenyl-butyraldehyde. 

Example 15 

(RS)-4 -|l-(4-Phenvl-butvlVpip eridi n-3-vl-sulfanvn-p hpnol 

The title compound, MS: m/e = 342.3 (M+H + ) was prepared from (RS)-4-(piperidin-3-yl 
sulfanyl)-phenol hydrobromide and 4-phenyl-butyraldehyde. 

Example 16 

(3RS,4RS)-4-(4-Hvdroxv-benzenesnl f onvn-1-f4-phenvl-butvn-pvrrolidin-3-nl 

The title compound, MS: m/e = 376.3 (M+H + ) was prepared from (3RS,4RS)-4-(4- 
hydroxy-benzenesulfonyl)-pyrrolidin-3-ol and 4-phenyl-butyraldehyde. 
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Example 17 

(RSV4-f l-(4-Phenvl-butvI)-pyrrolidin>3-vl-sulfanvl]-phenol hydrochloride 

The title compound, MS: m/e = 328.2 (M+H + ) was prepared from (RS)-4-(pyrrolidin-3- 
yl-sulfanyl)-phenol hydrobromide and 4-phenyl~butyraldehyde. 

5 Example 18 

(3RS. S-oxide RS) and (3RS, S-oxide SR)-4-[l-(4-Phenvl-butvlVpvrrolidine-3-sulfinvn>- 
phenol hydrochloride 

(RS)-4-[l-(4-Phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]-phenol (0.15 g, 0.46 mmol) was 
dissolved in MeOH (4 ml), cooled to 0 °C and treated with oxone (0.28 g, 0.46 mmol]. 
After 1 hour stirring at 0 °C, the reaction mixture was quenched with saturated NaHCC>3 
(15 ml). The aqueous phase was extracted with CH2CI2 (3 times). The combined organic 
phases were dried over Na2S04, filtered and the solvent was evaporated. The residue was 
chromatographed over silica gel (ethyl acetate then ethyl acetate-MeOH, 95:5 then 9:1) to 
provide an oil which was suspensed in MeOH. HCl-Et20 was added to provide (3RS, S- 
oxide RS) and (3RS, S-oxide SR)-4-[l-(4-phenyl-butyl)-pyrrolidine-3-sulfinyl]-phenol 
hydrochloride (0.04 g, 23%) as a foam, MS: m/e = 344.2 (M+H + ). 

Following the general method of example 18 the compounds of example 19 to example 30 
were prepared. 

Example 19 

20 (S)-4- f 1 -(4-Phenyl-butyl)-pyrrolidine-3-sulfonvl1 -phenol 

The title compound, MS: m/e = 360.3 (M+H + ) and [«I = + 2.62 0 (c = 0.534, 

chloroform) was prepared from (S)-4-[l-(4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]- 
phenol. 

Example 20 

25 (R)-4-fl-(4-Phenyl-butyl)-pyrrolidine-3-sulfonvn -phenol hydrochloride 

The title compound, MS: m/e = 360.3 (M+H + ) was prepared from (R)-4-[l-(4-phenyl- 
butyl)-pyrrolidin-3-yl-sulfanyl] -phenol. 

Example 21 

(RS)-4-f l-(3-Phenyl-propy])-pyrrolidine-3-sulfonyl1-phenol hydrochloride 

30 The title compound, MS: m/e = 346.4 (M+H + ) was prepared from (RS)- 4-[l-(3-phenyl- 
propyl)-pyrrolidin-3-yl-sulfanyI] -phenol. 

Example 22 

_ _ (2R, 3S) or (2S, 3S)-4-f l-(2-Hydroxy-4-phenyl-butyl)-pyrrolidine-3-sulfonyl1 -phenol 
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The tide compound, MS: m/e = 376.4 (M+H+) was prepared from (2R, 3S) or (2S, 3S)-4- 
ll-(2-hydroxy-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]-phenol. 

Example 23 

^^^^^^ 

5 The title compound, MS: m/e = 376.4 (M+H+) was prepared from (2S, 3S) or (2R, 3S)-4- 
l l-(2-hydroxy-4- P henyl-butyl)-pyrrolidin-3-yl-sulfanyl]-phenol. 

Example 24 

HB^Rlo r (2S, 3BHj l^MlQ2 ^^^ 

The title compound, MS: m/e = 376.3 (M+H+) was prepared from (2R, 3R) or (2S, 3R)-4- 
10 [l-(2-hydroxy-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]-phenol. 




The title compound, MS: m/e = 376.4 (M + H+) was prepared from (2S, 3R) or (2R, 3R)-4- 
[l-(2-hydroxy-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]-phenol. 

15 Example 26 

I3B & S-oxJde RS) ^Hl3RS^o^SRi^ 
Phenol hydrochloride 

The title compound, MS: m/e = 344.4 (M + H + ) was prepared from (RS)-4-[l-(3-phenyl- 
propyl)-piperidin-3-yl-sulfanyl] -phenol. 

20 Example 27 

(RS)-4-fl-(3.PhenYl-propvl)-pipe r idine-3- S n1fon y 1 1 . D hennl hv^.M^ 

The title compound, MS: m/e = 360.3 (M + H + ) was prepared from (RS)-4-[l-(3-phenyl- 
propyl)-piperidin-3-yl-sulfanyl] -phenol. 

Example 28 

25 (RS)-4-fl-(4-Phenrl-burvl)- r i reridine-3-sulfonvn- r ^ no ] h vdrn r h1. r; ^ 

The title compound, MS: m/e = 374.4 (M + H + ) was prepared from (RS)-4-[l-(4-phenyl- 
butyl)-piperidin-3-yl-sulfanyl] -phenol. 

Example 29 

, n <f^ ^"<* ( 3RS; S-oxide .SR )-4- r i.(3-Phenyl-p rfi p V l). pvrro]idinp ,,, <n1 ^ y l] , 
30 Phenol hydrochloride ^ 
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The title compound, MS: m/e = 330.4 (M+H + ) was. prepared from (RS)-4-[l-(3-phenyl- 
propyl)-pyrrolidin-3-yl-sulfanyl] -phenol. 

Example 30 

(3RS, 3RS) and (3RS, 3SRV4-f l-(3-Hvdroxv-4-phenvl-butvlVpvrrolidine-3-sulfonvll- 
5 phenol 

The title compound, MS: m/e = 376.4 (M+H + ) was prepared from (3RS, 3RS) and (3RS, 
3SR)-4-[l-(3-hydroxy-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl] -phenol. 

Example 31 

(RS)-4-[l-(3-Phenoxy-propyl)-pyrrolidine-3-sulfonyl]-phenol(RS)-4-(pyrrolidine-3- 
10 sulfonyl) -phenol trifluoroacetic acid salt (0.2 g, 0.585 mmol), 3-phenoxypropylbromide 
(0.1 37g, 0.64 mmol), and NaHCC>3 (0.1 g, 1.23 mmol) were suspended in acetonitrile (1.5 
ml). After 24 hours stirring at 55 °C, the reaction mixture was cooled to room temperature 
and quenched with saturated NaHCCVi. The aqueous phase was extracted with CH2CI2 (3 
times). The combined organic phases were washed with H 2 0, dried over Na 2 S0 4 and the 
15 solvent was evaporated. The residue was chromatographed over silica gel (CH^C^-MeOH, 
19:1) to provide (RS)-4-[l-(3-phenoxy-propyl)-pyrrolidine-3-sulfonyl]-phenoI (0.16 g, 
75%) as a white foam, MS: m/e = 362.2 (M+H + ). 

Following the general method of example 31 the compounds of example 32 to example 38 
were prepared. 

20 Example 32 

(RS)-4-fl~(2-Indan-2-vl-ethvn-pvrrolidine-3-sulfonvl1>phenol 

The title compound, MS: m/e = 372.3 (M+H + ) was prepared from (RS)-4-(pyrrolidine-3- 
sulfonyl)-phenol trifluoroacetic acid salt and toluene-4-sulfonic acid 2-indan-2-yl-ethyl 
ester. 

25 Toluene-4-sulfonic acid 2-indan-2-yl-ethyl ester is a known compound and has been 
prepared as described in US 3,984,407. 

Example 33 

(RSV2-{2-f3-(4-Hvdroxv-benzenesulfonvl > )-pvrrolidin~l-yl]-ethvU-indan-2-ol 
hydrochloride 



30 



The title compound, MS: m/e = 388.2 (M+H + ) was prepared from (RS)-4-(pyrrolidine-3- 
sulfonyl)-phenol trifluoroacetic acid salt and toluene-4-sulfonic acid 2-(2-hydroxy-indan- 
2-yl)-ethyl ester. 
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Example 34 

fRS)-4-fl-(5-Pheny1-pftntvn-pvrrnlMi n e-3- CT ilfhnYl]- r h^»i 

The title compound MS: m/e = 374.4 (M + H+) was prepared from (RS)-4-(pyrrolidine-3- 
sulfonyl)-phenol trifluoroacetic acid salt and (5-bromo-pentyl)-benzene. 

5 (5-Bromo-pentyD-benzene is a known compound ,and, has been prepared as described in 
the following reference: J. Thomas; W. Marlow; J. Med. Chem.; 6; 1963; 107-1 11. 

Example 35 

(2 R, 3S) and (2S, B^dbU^F^^ 

The tide compound, MS: m/e = 378.3 (M+H+) was prepared from (S)-4-(pyrrolidine-3- 
sulfonyl)-phenol trifluoroacetic acid salt and (RS)-toluene-4-sulfonic acid 2-fluoro-4- 
phenyl-butyl ester. 

Example 36 

,l T 2,3>4-tetrahvdro-n^phthalen-9.-n1 

The title compound, MS: m/e = 402.4 (M+H+) was prepared from (RS)-4-(pyrrolidine-3- 
sulfonyl -phenol trifluoroacetic acid salt and (RS)-2-(2-bromo-ethyl)-l,2,3,4-tetrahydro- 
naphthalen-2-ol. 7 

Example 37 

(RS)-4-ri-(4-Phe n yl-hm-^- ynyn PYrrolidine-3-.,n1fn ny l ]- r K onH 

The title compound, MS: m/e = 355.1 (M + ) was prepared from (RS)-4-(pyrrolidine-3- . 
sulfonyl)-phenol trifluoroacetic acid salt and toluene-4-sulfonic acid 4-phenyl-but-3-ynyl 
ester. 17 

Example 38 

hydrochloride ~~ 

The title compound, MS: m/e = 373.3 (M +H + ) was prepared from (RS)-4-(pyrrolidine-3- 
sulfonyl)-phenol trifluoroacetic acid salt and 2-(2-chloro-ethyl)-2,3-dihydro-lH-isoindole. 

2-(2-Chloro-ethyl)-2,3-dihydro-lH-i S oindole is a known compound and has been 
prepared as described in the following reference: G. Shoeb; J. Pharm. Sci.; 51; 1962; 469- 

Example 39 

„ (2R, 3S) or [2S, 3S)-4-f l-(7-Hy drnx 1 M-phenyl-buty l )-p y rr oli dl - n . 3 . vlsu , fanv , 1 , p hgn . 1 




WO 01/81303 PCT/EPO1/04171 

- 26 - 

see Example 40. 

Example 40 

(2S, 3S) or (2R, 3S)-4-[l-(2-Hydroxy-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]- 
phenol(S)-4-(pyrrolidin-3-yl-sulfanyl)~phenol hydrobromide (1 g, 3.6 mmol), (RS)-2- 

5 phenethyl-oxirane (0.8 g, 5.4 mmol) and triethylamine (0.76 ml, 5.4 mmol) were 

suspended in MeOH (20 ml). After 4 hours refluxing, the reaction mixture was cooled to 
room temperature and concentrated. The residue was chromatographed over silica gel 
(hexane-ethylacetate 1:1 then 1:4) to provide (2R, 3S) or (2S, 3S)-4-[l-(2-hydroxy-4- 
phenyl-butyl)-pyrrolidin-3-ylsulfanyl] -phenol (0.1 g, first fraction, 8%) as a colorless oil 

10 (Example 39) MS: m/e = 344.4 (M+H + ) and (2S, 3S) or (2R, 3S)-4-[l-(2-hydroxy-4- 

phenyl-butyl)-pyrrolidin-3-ylsulfanyl] -phenol (0.13 g, second fraction, 10%) as a colbrless 
oil (Example 40) MS: m/e = 344.3 (M+H + ).(RS)-2-Phenethyl-oxirane is a known 
compound and has been prepared as described in the following reference: S. Levy; Bull. 
Soc. Chim. Fr.5 49; 1931; 1823-1826. 

15 Following the general method of examples 39 and 40, compounds of example 41 to 
example 46 were prepared. 

Example 41 

(2S, 3R) or (2R, 3R)-4-[l-(2-Hvdroxv-4-phenvI-butvlVpvrrolidin-3-vl-sulfanvl1 -phenol 

The title compound, MS: m/e = 344.4 (M+H + ) was prepared from (R)-4-(pyrrolidin-3-yl- 
20 sulfanyl)-phenol trifluoro-acetic acid and (RS)-2-phenethyl-oxirane. 

Example 42 

(2R> 3R) or (2S, 3R)-4-f l-(2-Hvdroxv-4-phenvl-butvl)-pvrrolidin-3-vl-sulfanvl1 -phenol 

The title compound, MS: m/e = 344.4 (M+H + ) was prepared from (R)-4-(pyrrolidin-3-yl— 
sulfanyl)-phenol trifluoro-acetic acid and (RS)-2-phenethyl~oxirane. 

25 Example 43 

(2R, 3S) and (2S, 3S)-4-[l-(2-Hydroxv-2-indan-2-vl-ethvlVpvrrolidine-3-sulfonvl1 -phenol 

The title compound, MS: m/e = 388.3 (M+H + ) was prepared from (S)-4-(pyrrolidine-3- 
sulfonyl) -phenol trifluoroacetic acid and (RS)-2-indan-2-yl-oxirane. 

Example 44 

30 (2RS, 3RS) and (2RS, 3SR)-4-ri-(2-Hvdroxv-4-phenvl-butvl)-piperidin-3-vl-sulfanvl1- 
phenol 

The title compound, MS: m/e = 358.2 (M+H + ) was prepared from (RS)-4-(piperidin-3-yl- 
sulfanyl)-phenol hydrobromide and (RS)-2-phenethyl-oxirane. 
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Example 45 

(3S, cis) or (3S, trans)-4-ri-(l-Hvdmy v -3-Dhenv1-cvdobutv1met} 1 viy-pvrro1iHin ( »-S- 
sulfonvll -phenol 

The title compound, MS: m/e = 388.3 (M+H + ) was prepared from (S)-4-(pyrrolidine-3- 
su]fonyl)-phenol trifluoroacetic acid and cis or trans-5-pheny]-l-oxa-spiro[2.3]hexane. 

Example 46 

, (3S, trans) or (3S, cis)-4-ri-a-Hvdro y y- V D henv1-cvclohurvlmethvn-pvrrolidine-^- 
sulfonvll -phenol 

The title compound, MS: m/e = 388.2 (M+H + ) was prepared from (S)-4-(pyrrolidine-3- 
sulfonyl)-phenol trifluoroacetic acid and trans or cis-5-phenyl-l-oxa-spiro[2.3]hexane. 

Example 47 

(RS)-4-fl-f4-Phenvl-but-2-vnv1V pvrrolidinp-3-sulfonyl1-p hpnr.l 

(RS)-4-(Pyrrolidine-3-sulfonyl)-phenol trifluoro-acetic acid (0.2 g, 0.59 mmol) and 
NaHC6 3 (74 mg, 0.88 mmol) were suspended in MeOH (2 ml). After 10 minutes, reaction 
mixture was concentrated. The residue was taken up in CHC1 3 . The resulting solid was 
filtrated and the filtrate was concentrated. The so-obtained foam was dissolved in dioxane 
(2 ml) and treated successively with paraformaldehyde (17.6 mg, 0.586 mmol), 3-phenyl-l- 
propyne (68 mg, 0.586 mmol) and CuCl (6.2 mg, 0.062 mmol). The reaction mixture was 
stirred at 100 °C for 0.75 hour then cooled to room temperature and concentrated. The 
residue was treated with saturated NaHC0 3 . The aqueous phase was extracted with 
CH 2 C1 2 (3 times). The combined organic phases were dried over Na 2 S0 4 , filtered and the 
solvent was evaporated. The residue was chromatographed over silica gel (CH 2 Cl 2 -MeOH 
19:1) to provide (RS)-4-[l-(4-phenyl-but-2-ynyl)-pyrrolidine-3-sulfonyl]-phenol (0.14 g, 
69%) as an orange foam, MS: m/e = 356.3 (M+H + ). 

Example 48 

(RS)-4-fl-(4-m-Tolv]- butvl)-pvrro1idine-3-su1fonvll-p heno1 

To a 0 °C solution of (RS)-4-(l-but-3-enyl-pyrrolidine-3-sulfonyl)-phenol (0.106 g, 0.378 
mmol) in THF (0.5 ml), 9-BBN (1.66 ml, 0.74 ml, 0.5 M solution in THE) was added 
dropwise. The reaction mixture was allowed to warm up slowly to room temperature. After 
4 hours stirring, the reaction mixture was treated successively with DMF (1.5 ml), 3- 
bromotoluene (0.046 ml, 0.377 mmol), PdCl 2 (dppf) 2 -dichloromethane complex (9.3 mg, 
0.01 mmol), and K 2 C0 3 (95 mg, 0.69 mmol). After 5 hours stirring at 60 °C, the reaction 
mixture was cooled to room temperature, quenched with ethylacetate and H z O. The 
aqueous phase was extracted with ethylacetate. The combined organic phases were washed 
with H 2 0, dried over Na 2 S0 4 , filtered and concentrated. The residue was chromatographed 
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over silica gel (CH 2 Cl 2 -MeOH, 98:2) to provide (RS)-4-[l-(4-m-tolyl-butyl)-pyrrolidine- 
3-sulfonyl]-phenol(66 mg, 47%) as a light yellow foam, MS: m/e = 374.4 (M+H + ). 

Following the general method of example 48 the compounds of example 49 to example 50 
were prepared. 

5 Example 49 

(RS)-4-U-[4-(2-Methoxvmethoxv-ph 

The title compound, MS: m/e = 420.3 (M+ H + ) was prepared from (RS)-4-(l-but-3-enyl- 
pyrrolidine-3-sulfonyl)-phenol and l-iodo-2-methoxymethoxy-benzene. 

l-Iodo-2-methoxymethoxy-benzene is a known compound and has been prepared as' 
10 described in the following reference: J. R. Labrosse; C. Poncet; P. Lhoste; D. Sinou; 
Tetrahedron: Asymmetry; 10; 6; 1999; 1069-1078 

Example 50 

fRSV4-{l~[4-(3-Benzvloxv-phenvl)-butvl1-pvrrolidine-3-sulfonvll-phenol 

The title compound, MS: m/e = 464.3 (M-H + ) was prepared from (RS)-4-(l-but-3-enyl- 
15 pyrrolidine-3-sulfony])-pbenol and benzyl -(3-iodo-pbenyl) -ether. 

Benzyl-(3-iodo-phenyl)-ether is a known compound and has been prepared as described in 
the following reference: W. Kipping; J. Chem. Soc; 1957; 3246-3250 

Example 51 

(RS)-4-(l~[4-(3-Hvdroxy-phenyl')-butvl1-pvrrolidine-3--sulfonvl}-phenoI 

20 . ,(RS)-4-{l-[4-(3-Benzyloxy-phenyl)-butyl]-pyrrolidine-3-sulfonyl}-phenol (88.4 mg, 0.2 
mmol) and Pd/C (40 mg, 10% Pd on charcoal) in MeOH (5 ml) were refluxed for 2 hours 
under an atmospheric pressure of hydrogen. The reaction mixture was then cooled to 
room temperature, the catalyst was filtered and the filtrate was concentrated. The residue 
was chromatographed over silica gel (CH 2 Cl2-MeOH, 19:1) to provide (RS)-4-{l-[4-(3- 

25 hydroxy-phenyl)-butyl]-pyrrolidine-3-sulfonyl}-phenol (53 mg, 69%) as a light beige 
solid, MS: m/e = 376.3 (M+H + ). 

Following the general method of example 51 the compounds of example 52 to example 54 
were prepared. 

Example 52 

30 (RSV4-(l-f4-(4'Hvdroxv-phenvl)-butvl1-pvrrolidine-3-sulfonvn-phenol 



The title compound, MS: m/e = 376.4 (M+H + ) was prepared from (RS)-4-{l-[4-(4- 
benzyloxy-phenyl)-butyl]-pyrrolidine-3-sulfonyl} -phenol. 
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Example 53 

fRS)-(4-Pyri<tin-3- V 1-h,itv1>-p,> r ro1iHin < .-^«,.lf» WY i 1 p hrnn1 

The title compound, MS: m/e = 361.2 (M + H + ) was prepared from (RS)-4-[l-(4-pvridin-3- 
yl-but-3-enyl)-pyrrolidine-3-sulfonyl]-phenol. P ^ 

Example 54, 

Th, title compound, MS: m/e = 376.4 (M + H+) was prepared from (3RS, 4SR)-4-(4- 

benzyloxy-benzenesulfonyl)-l-(4-phenyl-butyl)-pyrrolidin-3-ol. 

Example 55 , 
mS)-4-{l-f4-r?-Hy dro ^.p h e ny I)- buM1 . n ^ rn ^-„ q , 3 , su]fnnv?Ur h ^^ 

(RS)-4- { l-[4-(2-Methox y methoxy-phenyl)-butyl]-p y rrolidine-3-sul^ 
0.08 mmol) m ,PrOH (1 ml) was treated with HCl/Et 2 0 (1 ml). After 45 hours stirring at 
room temperature, the reaction mixture was quenched with saturated NaHC0 3 The 
aqueous phase was extracted with CH 2 C1, The combined organic phases were dried over 

, I ™ 3 S ° 1Vent CVa P° rated - The --due was chromatographed over 

s^ca gel (CH 2 Cl 2 -MeOH, 19:1) toprov.de (RS ) -4- { l- [ 4-(2-hydrox y .phe„ y f)-butyl]- 
pyrrohdme-3-sulfonyl}-phenol (17 mg, 56%) as a beige foam, MS: m/e = 376.4 (M + H + ). 

Example 56 

(RS)-4-[3-(4-^ 

0.6 mmol) m MeOH (3 ml) was treated with NaBH 4 (33.2 m g , 0.9 mmol). After 15 
mmutes stirring at room temperature, the reaction mixture was acidified to pH 3 with IN 
HC1 then bas lfi ed to pH 8 with saturated NaHC0 3 . The aqueous phase was extracted with 

The combined organic phases were dried over Na 2 S0 4 , filtered and the solvent was 
7Z° r Z: ;/; D S i dUe chromat <W^ -er silica gel (ethylacetate) to provide 
(3RS, RS) and (3RS, 3SR)-4- [ l-(3-hydroxy-4-phenyl-butyl)- py rrolidin-3-ylsulfanyl)- 
phenol (187 mg, 93%) as a white foam, MS: m/e = 344.3 (M+H + ). 

Example 57 

I . RS)-4-fl-(1-Phenyl-piperidin-4-vl)-Dvrrn1iHinP. ^ suIfonvl1 . p hpn ^ 

(RS)-4-(l-Piperidin-4-yl-pyrrolidine-3- S ulfonyl)-phenol trifluoroacetic acid (53 8 mg 0 1 
mmol), Et 3 N (50.5 mg, 0.5 mmol), phenylboronic acid (36.6 mg, 0.3 mmol) and * 
copper(II) acetate (36 mg, 0.2 mmol) were suspensed in CH 2 C1 2 (2 ml). After 3 5 hours 
stirrmg at room temperature, the reaction mixture was direcdy chromatographed over 
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silica gel (CH 2 Cl 2 -MeOH 98:2 then 95:5) to provide (RS)-4-[l-(l-phenyl-piperidin-4-yl)- 
pyrrolidine-3-sulfonyl] -phenol (10 mg, 26%) as a white foam, MS: m/e = 387.3 (M+H + ). 



Example 58 

5 (2R3R, S-oxide RV4-[l-(2-Fluoro-4-phenvl-butvl)-pvrrolidine-3~sulfinyn-phenol 

(2RS,3R)-4-[l-(2-Fluoro-4-phenyl-butyl)-pyrrolidin-3-ylsulfenyl]-phenol (0.56 g, 1.62 
mmol) was dissolved in MeOH (50 ml), cooled to 0 °C and treated with oxone (0.5 g, 0.81 
mmol). After 4 hours stirring at 0 °C, reaction mixture was quenched with saturated 
NaHCC>3 (65 ml). Aqueous phase was extracted with CH 2 C1 2 (6 times). Combined organic 
10 phases were dried over Na 2 S0 4 and the solvent was evaporated. The residue was < 
chromatographed by MPLC over silica gel (CH 2 Cl 2 -MeOH, 99:1 then 98:2) then by 
preparative HPLC (EtOH-heptane, 08:92, detection at 254 nm) to provide (2R,3R, S-oxide 
R)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidine-3-sulfinyl]-phenol (30 mg, first fraction, 
5%), MS: m/e = 362.2 (M+H + ). 

15 Example 59 

(2S.3R, S-oxide R)-4-[l-(2-Fluoro-4-phenyl-butvl)-pyrrolidine-3-sulfinyn-phenol 

The title compound was prepared in accordance with example 58 to provide (2S,3R, S- 
oxide R)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidine-3-suljBnyl]-phenol (27 mg, second 
fraction, 4.7 %), MS: m/e = 362.2 (M+H + ). 

20 Example 60 

(2RS,3R, S-oxide S)-4-[l-(2-Fluoro-4-phenvl-butyl > )-pyrrolidine-3-sulfinyl1 -phenol 
hydrochloride 

The title compound was prepared in accordance with example 58 to provide (2RS,3R, S- 
oxide S)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidine-3-sulfinyl] -phenol hydrochloride 
25 (100 mg, third fraction, 17 %), MS: m/e = 362.2 (M+H + ). 

Following the general method of examples 58 - 60, the compounds of example 61 to 63 
were prepared. 

Example 61 

(2RS,3S» S-oxide SV4-[l-(2-Fluoro-4-phenvl-butvl)-pvrrolidine-3-sulfinvn-phenol 
30 hydrochloride 

The title compound, MS: m/e = 362.2 (M+H + ) was prepared from (2RS,3S)-4-[l-(2- 
fluoro-4-phenyl-butyl)-pyrrolidin-3-ylsulfanyl] -phenol. 
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The title compound, MS: m/e = 362.2 (M + H + ) was prepared from (2RS,3S)-4-f l-(2- 
fluoro-4-phenyl-buty])-pyrrolidin-3-ylsu]fany]] -phenol. 

Example 63 

^S ^deR)^ 

The title compound, MS: m/e = 362.2 (M+H + ) was prepared from (2RS,3S)-4-[l-(2- 
fluoro-4-phenyl-butyl)-pyrrolidin-3-ylsulfanyl] -phenol. 

Example 64 , 

sulfinvll -p henol 

(3S)-4-f l-(2,2-Difluoro-4-phenyl-butyl)-pyrro]idin-3-yl S ulfanyl]-phenol (0.25 g, 0 688 
mmol) was dissolved in MeOH (20 ml), cooled to 0 °C and treated with oxone (0 21 g 0 34 
mmol). After 4 hours stirring at 0 °C, reaction mixture was quenched with saturated ' 
NaHC0 3 (65 ml). Aqueous phase was extracted with CH 2 C1 2 (3 times). Combined organic 
phases were dried over Na 2 S0 4 and the solvent was evaporated. The residue was 
chromatography by MPLC over silica gel (hexane-ethyl acetate, 98:2 to 50:50) to provide 
(3S S-oxide R) or (3S, S-oxide S)-4-[l-(2,2-difluoro-4-phenyl-butyl)-pyrrolidine-3- 
sulfinyl] -phenol (140 mg, first fraction, 54%), MS: m/e = 380.4 (M+H + ). 

Example 65 

sulfinvll -p henol 

The title compound was prepared in accordance with example 64 to provide (3S, S-oxide 
S)or(3S, S-oxide R)-4-[l-(2,2-difluor 0 -4-phenyl-butyl ) -pyrrolidine-3- S ulfinyl]-phenol 
(72 mg, second fraction, 28 %), MS: m/e = 380.4 (M+H + ). 

Following the general method of example 64 and 65, the compounds of example 66 and 67 
were prepared. 

Example 66 

I3R^oxl de R) or (3R, S-oxide §1^11^2^^ 

sulfinvll -p henol ■ 

The title compound, MS: m/e = 380.3 (M+H + ) was prepared from (3R)-4-[l-(2 2- 
difluoro-4-phenyl-butyl)-pyrrolidin-3-ylsulfanyl]-phenol. 



# 
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Example 67 

(3R, S-oxide S) or f3R, S-oxide R)>4-H>f2,2>Difluoro-4-phenvl-butyn-pyrrolidine-3- 
sulfinvll -phenol 

The title compound, MS: m/e = 380.3 (M+H + ) was prepared from (3R)-4-[l-(2,2- 
5 difluoro-4-phenyl-butyl)-pyrrolidin-3-ylsulfanyl]-phenol. 

Example 68 

(2RS3SV4-[l-(2-Fluoro-4-phenvl-butyl > )-pvrrolidin-3-ylsulfanvll -phenol 

(2RS,3S)-2-Fluoro-l-[3-(4-hydroxy-phenylsulfanyl)-pyrrolidin-l-yl]-4-phenyl-butan-l- 
one (200 mg, 0.56 mmol) was dissolved in THF (4 ml). Borane-dimethylsulfide complex 

10 (170 jil, 1.67 mmol) was added.The mixture was refluxed for 7 hours and then cooled to 0 
°C. MeOH (0.7 ml ) was added dropwise and the solvent was removed in vacuo:The 
. residue was dissolved with THF (3.5 ml) and 5N HC1 (1.1 ml) and was stirred at 60 °C for 
12 hours.The solvent was removed in vacuo and the residue was taken up in saturated 
NaHCC>3 (3 ml).The aqueous layer was extracted with CH2CI2 (3 times).The combined 

15 organic phases were dried over Na 2 S04, filtered and the solvent was evaporated. The 

residue was chromatographed over silica gel (CHaCl^-MeOH, 99:1) to provide (2RS,3S)-4- 
[l-(2-fluorO"4-phenyl-butyl)-pyrrolidin-3-ylsulfanyl] -phenol (134 mg, 70%) as colorless 
oil, MS: m/e = 346.3 (M+H + ). 

Following the general method of example 68 the compound of example 69 was prepared. 

20 Example 69 

(2RS,3R)-4-[l-(2-Fluoro-4-phenyl-butvl)-pvrrolidin-3-vlsulfanvl1 -phenol 

The title compound, MS: m/e = 346.3 (M+H + ) was prepared from (2RS,3R)-2»fluoro-l- 
[3-(4-hydroxy-phenylsulfanyl)-pyrrolidin-l-yl]-4-phenyl-butan-l-one. 

Synthesis of intermediates. 

25 Example 70 

(RS)-4-r3-f4-Hvdroxy-phenvlsulfanvl)-pvrrolidin-l-vn-l-phenvl-butan-2~one 

(RS)-4-(Pyrrolidin-3-ylsulfanyl)-phenol hydrobromide (470 mg, 1.7 mmol), Et 3 N (0.35 
ml, 2.5 mmol) and l-phenyl-3-buten-2-one (0.25 g, 1.7 mmol) were suspended in CH 2 C1 2 
(10 ml). After stirring overnight at room temperature, the reaction mixture was 
30 concentrated and chromatographed over silica gel (hexane-ethylacetate 1:1 then 

ethylacetate) to provide (RS)-4-[3-(4-hydroxy-phenylsulfanyl)-pyrrolidin-l-yl]-l-phenyl- 
butan-2-one (90 mg, 16%) as a brown oil, MS: m/e = 342.2 (M+H + ). 
l-Phenyl-3-buten-2-one is a known compound and has been prepared as described in the 
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following reference: E. Negishi; V. Bagheri; S. Chatterjee; M. Fen-Tair; J. A. Miller; T. A. 
Stoll; Tetrahedron Lett.; 24; 47; 1983; 5181-5184. 

Example 71 

(RS)-4-(l-But-3-envl-p vrrolidine-3-sulfonvlVp henoI 

The title compound, MS: m/e = 282.1 (M+H + ), has been prepared according to the 
procedure described for example 31 from (RS)-4-(pyrrolidine-3-sulfonyl)-phenol 
trifluoroacetic acid salt and 4-bromo-butene. 

Example 72 

(3RS 1 4SR)-4-(4-Ben7.vloxv-ben7e nesulfonvlVl-(4-phenv]-butvn-pvrrnliHin-3-r.1 
The tide compound, MS: m/e = 466.3 (M+H + ), has been prepared according to the 
procedure described for example 1, from (3RS, 4SR)-4-(4-benzyloxy-benzenesulfonyl)- 
pyrrolidin-3-ol trifluoro-acetic acid and 4-phenyl-butyraldehyde. 

Example 73 

.(RS)-4-[l-(4-Pvridin-3-vl-but-3- enviy-pvrrolidine-3-sulfonvn-phenol 
(RS)-4-(l-But-3-enyl-pyrrolidine-3-sulfonyl)-phenol (100 mg, 0.355 mmol), 3- 
bromopyridine (62 mg, 0.39 mmol), PdCl 2 (dppf) 2 -dichloromethane complex (9.3 mg, 0.01 
mmol), and K 2 C0 3 (95 mg, 0.69 mmol) were suspended in DMF (1.5 ml). After 5 hours 
stirring at 80 °C, the reaction mixture was cooled to room temperature and concentrated. 
The residue was chromatographed over silica gel (CH 2 Cl 2 /MeOH 97:3 then 19/1) to 
provide (RS)-4-[l-(4-pyridin-3-yl-but-3-enyl)-pyrro]idine-3-sulfonyl]-phenol (100 mg, 
78%) as a light orange foam, MS: m/e = 359.2 (M+H + ). 

Example 74 

(RS)-4-(Pvrrolidin-3-vlsulfanvn-phenolhvdrobromide 

(RS)-4-[l-(Toluene-4-sulfonyl)-pyrrolidin-3-ylsulfanyl]-phenol (1.9 g, 5.44 mmol) in 
phenol (5.1 g, 54.4 mmol) was treated with HBr (25 ml, 48%). After 4 hours stirring at 100 
°C, the reaction mixture was cooled to room temperature and quenched with H 2 0 and 
CH 2 C1 2 . The aqueous phase was washed with CH 2 C1 2 and concentrated to provide (RS)-4- 
(pyrrolidin-3-ylsulfanyl)-phenol hydrobromide (1.13 g, 75%) as a brown oil, MS: m/e = 
196.2 (M+H + ). 

Following the general method of example 74, the compounds of example 75 to example 77 
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were prepared. 



Example 75 



(S)-4-(Pyrrolidin-3-ylsulfanyl)-phenol hvdrobromide 

The title compound, MS: m/e = 196.2 (M+H+) and fr*L°= -20.41 0 (c = 1.02, MeOH) 



was 



prepared from (S)-4-[l-(toluene-4-sulfonyl)-pyrrolidin-3-ylsulfanyl] -phenol. 



Example 76 



(RS)-4-(Piperidin-3-ylsulfanyl)-phenol hydrobromide 

The title compound, MS: m/e = 210.3 (M+H + ) was prepared from (RS)-4-[l-(toluene-4- 
sulfonyl)-piperidin-3-ylsulfanyl] -phenol. 



(RS)-3-(Pyrrolidin-3-ylsulfanyl)-phenol hydrochloride 

The title compound, MS: m/e = 196.2 (M+H + ) was prepared from (RS)-3-(3-methoxy- 



(R)-4-(Pvrrolidin-3-ylsulfanyl)-phenol trifluoroacetic acid 

(R)-3-(4-Hydroxy-phenylsulfanyl)-pyrrolidine-l-carboxylic acid tert-butyl ester (3.0 g, 
10.2 mmol) in CH 2 C1 2 (36 ml) was treated with trifluoroacetic acid (7.8 ml, 0.1 mol). After 
1 hour stirring at room temperature, the reaction mixture was concentrated to provide 
(R)-4-(pyrrolidin-3-yl-sulfanyl)-phenol trifluoroacetic acid (3.46 g) as an orange oil, MS: 
m/e = 196.2 (M+H + ) and [a]™ = +25.06 ° (c = 1.2, MeOH). . 

Following the general method of example 78 the compounds of example 79 to example 86 
were prepared. 



fRS)-4-(Pyrrolidine-3-sulfonyI)-phenol trifluoro acetic acid 

The title compound, MS: m/e = 228.1 (M+H + ) was prepared from (RS)-3-(4-hydroxy- 
benzenesulfonyl)-pyrrolidine-l-carboxylic acid tert-butyl ester. 



Example 77 



phenylsulfanyl)-l-(toluene-4-sulfonyl)-pyrrolidine. 



Example 78 



Example 79 



WO 03/8J303 

PCT/EPO1/04171 

-35 - 
Example 80 

IS)-4-(PYrro)idine -^- s „1fonvl)- p hennl trifluoroacgtic nrirl 

The title compound, MS: m/e = 228.1 (M+H + ) and = -3.45 • ( c = 0.99, MeOH) was 
^ prepared from (S)-3-(4-h y drox y -ben Z ene S ulfon y ,)- Pyrro , i di„e-l -carboxylic acid tert-butyl 

Example 81 

.C3RS,4RS)-4-(4-Hvdro^-ben 2 en P .nlfnn y l). DVrrnlifl ; n .c t .^ 

The title compound, MS: m/e = 244.2 (M + H + ) was prepared from 3-hydroxy-4-(4- , 
hydroxy-ben Z enesulfonyl)-py rr olidine-l-carboxylic acid tert-butyl ester 



10 



Example 82 



The title compound, MS: m/e = 334.2 (M+H+) was prepared from (3RS, 4SR)-3-(4- 
benzyloxy-benzenesulfonyD-4-hydroxy-pyrrolidine-l-carboxylic acid tert-butyl ester. 

Example 83 

15 - ^^-S-fPvrrolidine-^sn lfonvn-lH-ind^nl.tnfl,,^^^,;^,,-^ 

The title compound, MS: m/e = 252.2 (M + H + ) was prepared from (RS)-5-(l-tert- 
butoxycarbonyl-pyrrolidine-3-sulfonyl)-indazole-l-carboxylic acid tert-butyl ester. 

Example 84 

-aSlzgi flWIidin^ 
20 The title compound, MS: m/e = 267.0 (M + H + ) was prepared from (RS)-3-(2-oxo-2 3- 
dAydro-lH-indole-5-sulfonyD-pyrrolidine-l-carboxylic acid tert-butyl ester. 

Example 85 

iR ^-(PYrro1idine-Vs ul fonvl)-3H-ben 7 oox azol.2-nn P t r; f.n.^^ il ^ 

25 ^TT^ ^ = 269 - 2 (M+H+) PrCpared fr ° m (RS)-3-(2-oxo.3-trityl- 
2,3-d 1 hydro-benzoo Xa z 0 le-6-sulfonyl). pyrro lidine-l-carboxylic acid tert-butyl ester 
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Example 86 

(RSV4-( l-Piperidin-4-vl-pvrrolidine-3-sulfonyl)-phenol trifluoroacetic acid 

The title compound, MS: m/e = 311.3 (M+H + ) was prepared from (RS)-4-[3-(4-hydroxy- 

benzenesulfonyl)-pyrrolidin-l-yl]-piperidine-l-carboxylic acid tert-butyl ester. 

5 Example 87 

4-(Azetidine-3-sulfonyl)-phenol 

The title compound, MS: m/e = 214.2 (M+H + ) was prepared from 4-(l-benzhydryl- 
azetidine-3-sulfonyl)-phenol following the procedure described for example 51 

Example 88 

10 (RS)-3-f4-Hydroxy-benzenesulfonyl)-pvrrolidine-l-carboxylic acid tert-butyl ester 

(RS)-3-(4-Hydroxy-phenylsulfanyl)-pyrrolidine-l~carboxylic acid tert-butyl ester (1.95 g, 
6.6 mmol) was dissolved in MeOH (30 ml) and treated with oxone® (6.10 g, 9.9 mmol). 
After 3.5 hours stirring at room temperature, the reaction mixture was filtered and the 
filtrate was neutralized with saturated NaHCC>3. The aqueous phase was extracted with 
15 CH 2 C1 2 (3 times). The combined organic phases were dried over Na 2 S04, filtered and the 
solvent was evaporated. The residue was chromatographed over silica gel (hexane-ethyl 
acetate 4:1 then 1:1) to provide (RS)-3-(4-hydroxy-benzenesulfonyl)-pyrrolidine~l- 
carboxylic acid tert-butyl ester (1.27 g, 58.8%) as a white foam, MS: m/e = 328.2 (M+H + ). 

Following the general method of example 88 the compounds of example 89 to example 91 
20 ' were prepared 

Example 89 

(S)-3-(4-Hydroxy~benzenesulfonvl)-pyrrolidine-l-carboxylic acid tert-butyl ester 

The title compound, MS: m/e = 326.3 (M-H + ) and [a]™ = -25.72 0 (c = 1.07, chloroform) 

was prepared from (S) -3- (4-hydroxy-phenylsulfanyl) -pyrrolidine- 1-carboxylic acid tert- 
25 butyl ester 

Example 90 

(3RS, 4RS)-3-Hydroxy-4-(4-hydroxv-benzenesulfonvlVpyrrolidine-l-carboxylic acid tert- 
butyl ester 

The title compound, MS: m/e = 344.4 (M-H + ) was prepared from (3RS, 4RS)-3-hydroxy- 
30 4-(4-hydroxy-phenylsulfanyl)-pyrrolidine-l-carboxylic acid tert-butyl ester. 

Example 91 

4-(l-Benzhydrvl-azetidine-3-sulfonyl)-phenol 
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The title compound, MS: m/e = 380.3 (M+H + ) was prepared from 4-(l-be M hydryl- 
azetidin-3-ylsu]fanyl)-phenol. 

Example 92 

butyl ester 

(RS)-5-(l-tert-Butoxycarbonyl-pyrrolidin-3-ylsulfanyl)-indazole-l-carboxylicacidtert- 
butyl ester (0.175 g, 0.41 mmol) was dissolved in CH 2 C1 2 (10 ml), cooled to 0 °C and 
treated with m-CPBA (0.26 g, 1.04 mmol, 7Qo/ 0 of peracid). After 1 hour stirring at 0 °C, 
the reaction mixture was quenched with saturated NaHC0 3 . The organic phase was 
washed with saturated NaHC0 3 , dried over Na 2 S0 4 , filtered and the solvent was < 
evaporated. The residue was chromatographed over silica gel (hexane-ethyl acetate 9"1 then 
4:1 then 2:1) to provide (RS)-5-(l-tert-butoxycarbonyl-pyrrolidine-3-sulfonyl)-indazole- 
1-carboxyhc acid tert-butyl ester (0.127 g, 67.4o/ 0 ) as a white foam, MS: m/e = 452 3 
(M+H + ). 

Following the general method of example 92 the compounds of example 93 to example 94 
were prepared. 

Example 93 

(RS)-3-(2-Oxo-3-trityl-2,3-dihydro-ben7^^ 
acid tert-butvl ester 

The title compound, MS: m/e = 628.1 (M+NH 4 + ) was prepared from (RS)-3-(2-oxo-3- 
trityl-2,3-dihydro-benzooxa Z ol-6-yI-suIfanyI)-pyrroIidine-l-carboxylic acid tert-butyl. 

Example 94 

I RS)-3-(2-Oxo-2,3-dihv(iro-1H-indole-5-snlfnnvl)- r y ^ 1 M ; ^ . 1 . carboxvlic ariH tprt , 
butvl ester 

The title compound, MS: m/e = 384.2 (M+NH 4 + ) was prepared from (RS)-3-(2-oxo-2,3- 
dihydro-lH-indol-5-yl-sulfanyl)-pyrrolidine-l-carboxyIic acid tert-butyl ester. 

Example 95 

(3RS, 4SR)-3-(4-Ben7.vloxY-benze ne S ulfonvn - 4 - h vdroxv-p vrroliH ine-1 -carhmrvHr 
tert-butvl estpr 

(RS)-3-(4-Benzyloxy-benzenesulfonyl)-4-oxo-pyrrolidine-l-carboxylic acid tert-butyl 
ester (13.4 mg, 0.031 mmol) was dissolved in MeOH (0.5 ml), cooled to 0 °C and treated 
with NaBH 4 (1.64 mg, 0.043 mmol). After 0.5 hour stirring at 0 °C, the reaction mixture 
was acidified to pH 1 with IN HC1. The aqueous phase was extracted with CH 2 Ck The 
combined organic phases were washed with H 2 0, dried over Na 2 S0 4 , filtered and the 
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solvent was evaporated to provide (3RS, 4SR)-3-(4-benzyloxy-benzenesulfonyl)-4- 
hydroxy-pyrrolidine-l-carboxylic acid tert-butyl ester (12.3 mg, 92%) as a white solid, MS: 
m/e = 434.4 (M+H + ). 

Example 96 

5 (RS)-3-(4-Benzvloxy-benzenesulfonyl > )-4-oxo-pvrrolidine~l-carboxylic acid tert -butyl 
ester 

(3RS, 4RS)-3-(4-Benzyloxy-benzenesulfonyl)-4-hydroxy-pyrrolidine-l-carboxylic acid 
tert-butyl ester (50 mg, 0.1 mmol) was dissolved in CH2CI2 (2 ml) and treated successively 
with 4A molecular sieves (56 mg, powder) and pyridinium dichromate (56.4 mg, 0.15 
10 mmol). After 3 hours stirring at room temperature, the reaction mixture was directly* 
chromatographed over silica gel (hexane-ethyl acetate 4:1 then 1:1) to provide (RS)-3-(4- 
benzyloxy-benzenesulfonyl)-4-oxo-pyrrolidine-l-carboxylic acid tert-butyl ester (27 mg, 
48%) as an oil, MS: m/e = 374.2 (M-fbutyl). 

Example 97 

15 (3RS, 4RS)-3-f4-Benzyloxv-benzenesulfonvl)-4-hvdroxv-pvrrolidine-l-carboxvlic acid 
tert-butvl ester 

The title compound, MS: m/e = 434.3 (M+H + ) was prepared from (3RS, 4RS)-3-(4- 
benzyloxy-phenylsulfanyl)-4-hydroxy-pyrrolidine-l-carboxylic acid tert-butyl ester 
following the procedure described for example 88. 

20 Example 98 

(3RS, 4RS)-3-(4-BenzvIoxv-phenvlsulfanvn-4-hvdroxv-pvrrolidine-l-carboxvlic acid tert- 
butyl ester 

(3RS, 4RS)-3-Hydroxy-4-(4-hydroxy-phenylsulfanyl)-pyrrolidine-l-carboxylic acid tert- 
butyl ester (0.2 g, 0.6 mmol) was dissolved in acetone (5 ml), and treated with K2CO3 (0.1 

25 g, 0.7 mmol). After 1 hour refluxing, the reaction mixture was cooled to room temperature 
and benzylbromide (0.084 ml, 0.7 mmol) was added. Reaction mixture was refluxed for an 
additional 3 hours then cooled to room temperature and quenched with H2O. The aqueous 
phase was extracted with CH2CI2, the combined organic phases were dried over Na2SC>4, 
filtered and the solvent was evaporated. The residue was chromatographed over silica gel 

30 (hexane-ethyl acetate 2:1) to provide (3RS, 4RS)-3-(4-benzyloxy-phenylsulfanyl)-4- 

hydroxy-pyrrolidine-l-carboxylic acid tert-butyl ester (0.208 g, 81%) as a yellow oil, MS: 
m/e = 402.4 (M+H + ). 

Example 99 

(RSV4-f3-(4-Hvdroxv-benzenesulfonvl)-pvrrolidin-l-vll-piperidine-l-carboxvlic acid 
35 tert-butvl ester 
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The title compound, MS: m/e = 41 1.3 (M+H + ) was prepared from (RS)-4-(pyrrolidine-3- 
sulfonyl) -phenol trifluoroacetic acid and 4-oxo-piperidine-l-carboxylic acid tert-butyl 
ester following the procedure described for example 1 . 

Example 100 

(RS)-3-(4-Hvdroxv-Dhenvlsulf a nvn-pv r rolidine-l-cnrb oxvlic ariH te rt-butvl ester 

(RS)-3-(Toluene-4-sulfony]oxy)-pyrrolidine-l-carboxylic acid tert-butyl ester (0.8 g, 2.34 
mmol), 4-mercaptophenol (0.49 g, 3.88 mmol, 90%) and Na 2 C0 3 (0.37 g, 3.51 mmol) 
were suspended in acetonitrile (10 ml). After 20 hours refluxing, reaction mixture was 
concentrated. The residue was taken up in H 2 0 (15 ml) and extracted with CH 2 C1 2 (3 
times). The combined organic phases were dried over Na 2 S0 4) filtered and the solvent was 
evaporated. The residue was chromatographed over silica gel (hexane-ethylacetate 4:1 then 
2:1) to provide (RS)-3-(4-hydroxy-phenylsulfanyl)-pyrrolidine-l-carboxylic acid tert-butyl 
ester (0.56 g, 81%) as a slightly yellow solid, MS: m/e = 296.4 (M+H + ).(RS)-3-(Toluene-4- 
sulfonyloxy)-pyrrolidine-l-carboxy]ic acid tert-butyl ester is a known compound and has 
been prepared as described in WO 9734895 

Following the general method of example 100, the compounds of example 101 to example 
108 were prepared. 

Example 101 

. (R)-3-(4-Hvdroxv-phenvlsulfanvn-p yrrolidine-1-carboxvlic ari d tert-hurvl ester 

The title compound, MS: m/e = 295.1 (M + ) and [af, = +20.09 0 (c = 0.61, chloroform) was 

prepared from (S)-3-(toluene-4-sulfonyloxy)-pyrrolidine-l-carboxylic acid tert-butyl 
ester. 

Example 102 

(S)-3-(4-Hvdroxv-phenvlsulfanvn-pvr roIidine-l-r a rboxvlic acid tert-butvl ester 

The title compound, MS: m/e = 294.3 (M-H + ) and [a£ = -18.43 0 (c = 0.52, chloroform) 

was prepared from (R)-3-(toluene-4-sulfonyloxy)-pyrrolidine-l-carboxylic acid tert-butyl 
ester. 

(R)-3-(Toluene-4-sulfonyloxy)-pyrrolidine-l-carboxylic acid tert-butyl ester is a known 
compound and has been prepared as described in the following reference: U. Nagel; H. G. 
Nedden; Chem. Ber., Reel.; 130; 3; 1997; 385-398. 

Example 103 

(3RS, 4RS)-3-H Y droxv-4-(4- hYdrox y -phf n vlsulfanvD-pyrrolidine-l -carhnx vlic acid tert- 
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The title compound, MS: m/e = 312.2 (M+H + ) was prepared from 6-oxa-3-aza- 
bicyclo[3.1.0]hexane-3-carboxylic acid tert-butyl ester. 

6-Oxa-3-aza-bicyclo[3.1.0]hexane-3-carboxylic acid tert-butyl ester is a known compound 
and has been prepared as described in the following reference: C. Y. Hong; Y. K. Kim; Y. H. 
5 Lee; J. H. Kwak; Bioorg. Med. Chem. Lett.; 8; 3; 1998; 221-226 

Example 104 
4-( 1 -Benzhydryl-azetidin-3-vlsulfanyl)-phenol 

The title compound, MS: m/e = 348.4 (M+H + ) was prepared from methanesulfonic acid 1- 
benzhydryl-azetidin-3-yl ester by using DMF as solvent instead of acetonitrile. , 

10 Methanesulfonic acid l-benzhydryl-azetidin-3-yl ester is a known compound and has been 
prepared as described in the following reference: N. I. Carruthers; S. Wong; T. Chan; J. 
Chem. Res. Synop.; 9; 1996; 430-431. 



(SV4-[l-(Toluene-4-sulfonvl)-pyrrolidin-3-vlsulfanvll-phenol 

15 The title compound, MS: m/e = 349.1 (M + ) and [af,= -41.41 0 (c = 1.10, chloroform) was 

prepared from (R)-toluene-4-suIfonic acid l-(toluene-4-sulfonyl)-pyrrolidin-3-yl ester by 
using DMF as solvent instead of acetonitrile. 

(R)-Toluene-4-sulfonic acid l-(toluene-4-sulfonyl)-pyrrolidin-3-yl ester is a known 
compound and has been prepared as described in the following reference: A. Corruble; J. Y; 
20 Valnot; J. Maddaluno; P. Duhamel; J. Org. Chem.; Vol. 63; 23; 8274 



(RS)-4-fl-(Toluene"4-sulfonvl)-pyrrolidin-3-vlsulfanvl1 -phenol 

The title compound, MS: m/e = 349.1 (M + ) was prepared from (RS)-toluene-4-sulfonic 
acid l-(toluene-4-sulfonyl)-pyrrolidin-3-yl ester by using DMF as solvent instead of 
25 acetonitrile. 

(RS)-Toluene-4-sulfonic acid l-(toluene-4-sulfonyl)-pyrrolidin-3-yl ester is a known 
compound and has been prepared as described in the following reference: J. R. Shanklin; C. 
P. Johnson; A. G. Proakis; R. J. Barrett; J. Med. Chem.; 1991; 34; 10; 3011-3022 



Example 105 



Example 106 



Example 107 

30 (RS)-4-[l-(Toluene-4-sulfonyl)-piperidin-3-vlsulfanvn -phenol 
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The title compound, MS: m/e = 363.0 (M + ) was prepared from (RS)-toluene-4-sulfonic 
acid l-(toluene-4-sulfonyl)-piperidin-3-yl ester by using DMF as solvent instead of 
acetonitrile. 

(RS)-Toluene-4-sulfonic acid l-(toluene-4~sulfonyl)-piperidin-3-yl ester is a known 
compound and has been prepared as described in the following reference: J. R. Shanklin; C. 
P. Johnson; A. G. Proakis; R. J. Barrett; J. Med. Chem.; 1991; 34; 10; 301 1-3022 

Example 108 

(RS)--3-(3-Methoxv-ph envlsulfanv1Vl-ftoluene-4-sulfonvlVpvrrolidine 

The title compound, MS: m/e = 363.1 (M + ) was prepared from (RS)-toluene-4~sulfoi>ic 
acid Htoluene-4-sulfonyl)-pyrrolidin-3-yl ester and 3-methoxythiophenol and by using 
DMF as solvent instead of acetonitrile. 

Example 109 

(S)-3-(Toluene>4-su lfonvloxv > )-pvTrolidine-l-carbox\^ic acid tert-butvl ester 

To a 0 9 C solution of (S)-3-hydroxy-pyrrolidine-l-carboxylic acid tert-butyl ester (8.5 g, 
45.4 mmol), triethylamine (9.47 ml, 68.1 mmol) and dimethylaminopyridine (0.55 g, 4.5 
mmol) in CH 2 C1 2 (150 ml) was added portionwisep-toluenesulfonyl chloride (9.52 g, 49.9 
mmol). After 48 hours stirring at room temperature, reaction mixture was acidified to pH 
1 with IN HC1 and aqueous phase was extracted with CH 2 C1 2 . Combined organic phases 
were washed with IN HC1 and H 2 0, dried over Na 2 S0 4 and.concentrated. The residue was 
chromatographed over silica gel (hexane-ethylacetate 9:1 then 8:2 then 1:1) to provide (S)- 
3-(toluene-4-sulfonyloxy)-pyrrolidine-l-carboxylic acid tert-butyl ester (13.1 g, 87%) as a 
slightly yellow oil, MS: m/e = 268.1 (M-OfBu) and +17.55 ° (c - 3.33, diethylether). 

(S)-3-Hydroxy-pyrrolidine-l-carboxylic acid tert-butyl ester is a known compound and 
has been prepared as described in the following reference: U. Nagel; H. G. Nedden; Chem. 
Ber.; Reel.; 130; 3; 1997; 385-398 

Following the general method of example 109, the compounds of example 110 to example 
111 were prepared. 

Example 110 

(RS)-Toluene-4-sulfonic acid 2-fluoro-4-phenvl-butvl ester 



The title compound, MS: m/e = 322.1 (M + ) was prepared from (RS)-2-fluoro-4-phenyl- 
butan-l-ol. 
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Example 111 

Toluene-4-sulfonic acid 2-(2-hvdroxv-indan-2-vl)-ethvl ester 

The title compound, MS: m/e = 355.2 (M+Na + ) was prepared from 2-(2-hydroxy-ethyl)- 
indan-2-ol. 

5 Example 112 

(RS)-2>(2-Bromo-ethylVl,2,3,4-tetrahvdro-naphthalen-2-ol 

To a 0 °C solution of triphenylphosphine (1.03 g, 3.93 mmol), in CH2CI2 (15 ml) was 
added slowly a solution of bromine (0.192 ml, 3.74 mmol) in CH 2 C1 2 . After 1 hour stirring 
at room temperature, the reaction mixture was cooled to 0 °C and treated slowly with a 

lb solution of (RS)-2-(2-hydroxy-ethyl)-l,2,3,4-tetrahydro-naphthalen-2-ol (0.72 g, 3.74 
mmol) in CH2CI2 (15 ml). After 1.5 hour stirring at room temperature, the reaction 
mixture was again cooled to 0 °C, treated slowly with triethylamine (0.52 ml, 3.74 mmol), 
washed successively with H 2 0 and brine, dried over Na 2 S04, filtered and concentrated. The 
residue was chromatographed over silica gel (hexane-ethylacetate 9:1) to provide (RS)-2- 

15 (2-bromo-ethyl)-l,2,3,4-tetrahydro-naphthalen-2-ol (0.58 g, 61%) as a colorless oil, MS: 
m/e = 255.1 (M + ). 

Example 113 

(RSV2-Fluoro-4-phenvl-butan-l-ol 

To a 0 °C suspension of LiAlH 4 (0.4 g, 10.6 mmol) in dry THF (5 ml) was added dropwise a 
20 solution of (RS)-2-fluoro-4-phenyl -butyric acid methyl ester (1 g, 5.3 mmol) in dry THF 
(10 ml). After 1 hour stirring at 0 °C, the reaction mixture was quenched successively with 
H 2 0 (0.4 ml), 5N NaOH (0.4 ml) and again H 2 0 (1.2 ml). The resulting solid was filtered 
and the filtrate was concentrated to provide (RS)-2-fluoro-4-phenyl-butan~l-ol (0.89 g, 
99%) as a colorless oil, MS: m/e =168.1 (M + ). 

25 Following the general method of example 113, the compounds of example 114 to example 
115 were prepared. 

Example 114 

2-(2-Hvdroxv-ethyl)-indan-2-ol 

The title compound, MS: m/e = 178.1 (M + ) was prepared from (2-hydroxy-indan-2-yl)- 
30 acetic acid methyl ester. 

(2-Hydroxy-indan-2-yl)-acetic acid methyl ester is a known compound and has been 
prepared as described in the following reference: H. R. Veen; H. Cerfontain; Can. J. Chem.; 
62; 1984; 2202-2205. 
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Example 115 

(RS)-2-(2-Hvdroxv-ethvl VL2.3.4-tetrahvdro-nap h thaIen-2-oI 

The title compound, MS: m/e = 192.3 (M + ) was prepared from (RS)-(2-hydroxy- 1,2,3,4- 
tetrahydro-naphthalen-2-yl)-acetic acid methy] ester. 

5 (RS)-(2-Hydroxy-l,2,3,4-tetrahydro-naphthalen-2-yl)-acetic acid methyl ester is a known 
compound and has been prepared as described in the following reference: H. R. Veen; H. 
Cerfontain; Can. J. Chem.; 62; 1 984; 2202-2205. 

Example 116 

(RS)-5-(l-tert-But ox> xarbon vl -pvrrolidin-3-vl-sulfanv1)-indazole-1 -mrboxvlic acid tert- 
10 butyl ester 

To a room temperature solution of (RS)-3-(lH-indazol-5-ylsulfanyl)-pyrrolidine-l- 
carboxylic acid tert-butyl ester (0.2 g, 0.61 mmol), and dimethylaminopyridine (7.4 mg, 
0.06 mmol) in CH 2 C1 2 (3 ml) was added slowly a solution of di-tert-butyl dicarbonate 
(0.13 g, 0.61 mmol) in CH 2 C1 2 . After 30 minutes stirring at room temperature, the reaction 
15 mixture was washed with H 2 0, dried over Na 2 S0 4 , filtered and concentrated. The residue 
was chromatographed over silica gel (hexane-ethylacetate 9:1 then 8:2) to provide (RS)-5- 
(l-tert-butoxycarbony]-pyrrolidin-3-ylsulfanyl)-indazo]e-l-carboxylic acid tert-butyl ester 
(0.19 g, 74%) as a yellow oil, MS: m/e = 420.4 (M+H + ). 

Example 117 

20 (RS)-3-(2-Oxo-3-trir\^l-2,3-dihvdro- b enzooxazol-6-vl-sulfanvn- D yrrolidine-l-carboxvlic 
acid tert-butyl ester 

Tris(dibenzylideneacetone)dipal]adium chloroform complex (14 mg, 13.5 umol) and 1,1'- 
bis(diphenylphosphino)ferrocene (30 mg, 54.1 umol) in degassed and dry toluene (2 ml) 
were stirred at room temperature until the solution turned orange (15 minutes). 6-Bromo- 
3-trityl-3H-benzooxazol-2-one (0.2 g, 0.44 mmol), Cs 2 C0 3 (0.22 g, 0.68 mmol) and (RS)- 
3-mercapto-pyrrolidine-l-carboxylic acid tert-butyl ester (0.1 g, 0.49 mmol) in toluene 
(0.5 ml) were successively added. After 4 hours stirring at 100 °C, the reaction mixture was 
cooled to room temperature and concentrated. The residue was chromatographed over 
silica gel (hexane-ethylacetate 9:1 then 1:1) to provide (RS)-3-(2-oxo-3-trityI-2,3-dihydro- 
30 benzooxazol-6-yl-sulfanyl)-pyrrolidine-l-carboxylic acid tert-butyl ester (0.19 g, 77%) as a 
white foam, MS: m/e = 596.1 (M+NH 4 + ). 



25 



Following the general method of example 1 17 the compounds of example 118 to example 
119 were prepared. 
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Example 118 

fRSV3-(lH-Indazol-5~yI-sulfanvlVpyrrolidine-l-carboxvlic acid tert-butvl ester 

The title compound, MS: m/e = 319.1 (M + ) was prepared from 5-iodo-lH-indazole. 

5-Iodo-lH-indazole is a known compound and has been prepared as described in the 
following reference: L.Auwers; Chem. Ber.; 55; 1922; 1172. 

Example 119 

(RS)-3-(2-Oxo-2^3-dihydro-lH-indol-5-vl-sulfanvl)-pvrrolidine-l-carboxvlic acid tert- 
butvl ester 

The title compound, MS: m/e = 334.4 (M + ) was prepared from 5-iodo-l,3-dihydro-indol- 
2-one. 

Example 120 

5- lodo-l,3-dihydro-indol-2-one 

A solution of 2-indolinone (2.66 g, 20 mmol) in acetic acid (20 ml) was stirred at room 
temperature in the presence of N-iodosuccinimide (5.4 g, 24 mmol) for 2 hours. H2O (150 
ml) was then added. The precipitate was filtered, washed with H 2 0, and dried. The 
resulting solid was refluxed in ethyl acetate (50 ml), cooled to 0 °C, filtered, washed with 
ethylacetate and ether and dried to provide 5-iodo-l,3-dihydro-indol-2-one (3.62 g, 70%) 
as a beige solid, m.p. 190-192°C and MS: m/e = 259 (M + ). 

Example 121 

6- Bromo-3-tritvl-3H-benzooxazol-2-one 

6-Bromo-3H-benzooxazol-2-one (0.165 g, 0.77 mmol) was added portionwise into a 0 °C 
suspension of NaH (44.8 mg, 1 mmol, 55%) in dry DMF (4 ml). After 1 hour stirring at 
room temperature, a solution of triphenylmethylchloride (0.24 g, 0.85 mmol) in DMF (0.5 
ml) was added. The reaction mixture was stirred 1 hour at room temperature then 
quenched with H 2 0 (15 ml). The aqueous phase was extracted with ethyl acetate, the 
combined organic phases were washed with H 2 0 and brine, dried over Na 2 SC>4 and 
concentrated to provide 6-bromo-3-trityl-3H-benzooxazol-2-one (0.27 g, 77 %) as a beige 
solid, MS: m/e = 457.1 (M+H + ). 

6-Bromo-3H-benzooxazol-2-one is a known compound and has been prepared as 
described in the following reference: H. Gershon; D. D. Clarke; M. Gershon; Monatsh. 
Chem.; 1993; 124; 4; 367-379 

Example 122 
(RS)-2-Fluoro-4-phenvl-butvric acid methyl ester 
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nBuLi (13.8 ml, 22 mmol, 1.6 M in hexan) was added dropwise into a 0 °C solution of 
diisopropylamine (3.39 ml, 24 mmol) in THF (34 ml). The reaction mixture was stirred at 
0 °C for 15 minutes then cooled to -75 °C and treated slowly with a solution of methyl 4- 
phenylbutyrate (3.56 g, 20 mmol) in THF (10 ml). After 30 minutes stirring at -75 °C, 
5 trimethylchlorosilane ( 5.06 ml, 40 mmol) was added dropwise and the reaction mixture 
was allowed to warm up to room temperature. After 30 minutes, reaction mixture was 
concentrated, the residue was taken up in CH 2 C1 2 (100 ml), the resulting precipitate was 
filtrated, filtrate was cooled to 13 °C and subsequently treated slowly with a solution of N- 
fluorodibenzenesulfonimide ( 6.3 g, 20 mmol) in CH 2 C1 2 (50 ml). After 3 hours stirring at 
10 room temperature, the reaction mixture was washed with H 2 0 (2 times). The aqueous 
phase was extracted with CH 2 C1 2 , the combined organic phases were dried over Na 2 S<D 4 
and concentrated. The residue was chromatographed over silica gel (hexane-ethylacetate 
99:1 then 98:2) to provide (RS)-2-fluoro-4-phenyl-butyric acid methyl ester (2.47 g, 63 %) 
as a colorless oil, MS: m/e = 196.1 (M + ). 

15 Methyl 4-phenylbutyrate is a known compound and has been prepared as described in the 
following reference: M. V. Bhatt; M. Ravindranathan; V. Somayaji; G. V. Rao; J. Org. 
Chem; 49; 17; 1984; 3170-3173. 

Example 123 

(R S)-3-Mercapto-pvrrolidine-l-carboxylic acid tert-butvl ester 

20 To a 0 °C solution of (RS)-3-acetylsulfanyl-pyrrolidine-l-carboxylic acid tert-butyl ester 
(1.4 g, 5.07 mmol) in MeOH (15 ml) was added dropwise a suspension of sodium 
methoxide (0.61 g, 11.3 mmol) in MeOH. After 6 hours stirring at room temperature, the 
reaction mixture was neutralized with IN HC1 and MeOH was partially evaporated. H 2 0 
and ethylacetate were added. The aqueous phase was extracted with ethylacetate, the 

25 combined organic phases were washed with brine, dried over Na 2 S0 4 , filtered and 

concentrated to provide (RS)-3-mercapto-pyrrolidine-l-carboxylic acid tert-butyl ester 
(1.2 g, 100 %) as a colorless oil, MS: m/e = 130.1 (M-OtBu). 

Example 124 

(RS)-3-Acetylsulfanvl-pvrroli dine-l-carboxvlic acid tert-butvl ester 

To a 0 °C solution of triphenylphosphine (2.1 g, 8 mmol) in THF (14 ml) was added 
dropwise (15 minutes) diisopropylazodicarboxylate (1.55 ml, 8 mmol). After 30 minutes 
stirring at 0 °C, a solution containing (RS)-3-hydroxy-pyrrolidine-l-carboxyIic acid tert- 
butyl ester (1 g, 5.34 mmol) and thioacetic acid (0.57 ml, 8 mmol) in THF (7 ml) was 
added dropwise. The reaction mixture was stirred 30 minutes at 0 °C, 45 minutes at room 
temperature and concentrated. The residue was chromatographed over silica gel (hexane- 
ethylacetate 9:1 then 8:2 then 1:1) to provide (RS)-3-acetylsulfanyl-pyrrolidine-l- 



30 



35 
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carboxylic acid tert-butyl ester (1.4 g, 100 %) as a slightly yellow oil, MS: m/e = 246.3 
(M+H + ). 



(RS)-3-Hydroxy-pyrrolidine-l-carboxylic acid tert -butyl ester is a known compound and 
has been prepared as described in the following reference: M. Bouygues; M. Medou; G. 



5 Quelever; J. C. Chermann; M. Camplo; J. L. Kraus; Bioorg. Med. Chem. Lett; 8; 3; 1998; 
277-280 



(RSV2-Indan-2-vl-oxirane 

To a mixture containing NaH (9.8 mg, 0.2 mmol) and trimethylsulfoxoniumiodide (57.8 
10 mg, 0.26 mmol) was added slowly DMSO (0.44 ml). After 30 minutes stirring at room 
temperature, a solution of indan-2-carbaldehyde (32 mg, 0.22 mmol) in DMSO (0.1 ml) 
■was added. The reaction mixture was stirred 18 hours at room temperature and then 
quenched with H2O. The aqueous phase was extracted with ethylacetate, combined organic 
phases were dried over Na 2 S04, filtered and concentrated. The residue was 
15 chromatographed over silica gel (hexane-ethylacetate 98:2) to provide (RS)-2-indan-2-yl- 
oxirane (9 mg, 26 %) as a colorless oil, MS: m/e = 160.0 (M + ). 

Indan-2-carbaldehyde is a known compound and has been prepared as described in the 
following reference: Kenner; J. Chem. Soc; 105; 1914; 2694. 



cis or trans-5-Phenvl-l-oxa-spirof2.3lhexane 

To a solution of (3-methylene-cyclobutyl)-benzene (0.236 g, 1.64 mmol) in CH 2 C1 2 (3 ml) 
25 was added successively methyltrioxorhenium (4 mg, 0.016 mmol), pyridine (15 jal, 0.2 

mmol) and H 2 0 2 (0.22 ml, 35 %in H 2 0). The reaction mixture was stirred 7 hours at room 
temperature, diluted with CH 2 C1 2 , washed with H 2 O s dried over Na 2 S0 4 and concentrated. 
The residue was chromatographed over silica gel (hexane-ethylacetate 98:2) to provide the 
compound of example 126 trans or cis-5-phenyl-l-oxa-spiro[2.3]hexane (90 mg, first 
30 fraction, 35 %) as a colorless oil, MS: m/e = 159.2 (M-H + ) 



Example 125 



. - - Example 126 

20 trans or cis-5-Phenvl-l-oxa-spirof 2.3lhexane 
see Example 127. 



Example 127 



and 



the compound of example 127 cis or trans-5-phenyl-l-oxa-spiro[2.3]hexane (56 mg, 
second fraction, 21 %) as a colorless oil, MS: m/e =159.1 (M-H + ). 
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Example 128 

(3-Methvlene-cvclobutylVbenzene 

To a 2-3 °C suspension of methyltriphenylphosphonium bromide (0.36 g, 1 mmol) in THF 
(2.5 ml) was added dropwise n-BuLi (0.69 ml, 1.1 mmol, 1.6 M in hexan). After 1 hour 
5 stirring at 0 °C, a solution of 3-phenyl-cyclobutanone (0.146 g, 1 mmol) in THF (1.5 ml) 
was added dropwise. The reaction mixture was stirred 24 hours at room temperature and 
then diluted with hexane. The so obtained precipitate was filtered and the filtrate was 
concentrated. The residue was chromatographed over silica gel (hexane-ethylacetate 9:1) to 
provide (3-methylene-cyclobutyl)-benzene (57 mg, 40 %) as a slightly yellow oil, MS: m/e 
10 = 144.1 (M + ). 

3-Phenyl-cyclobutanone is a known compound and has been prepared, as described in the 
following reference: A. A. Frimer; J. Weiss; H. E. Gottlieb; J. L. Wolk; J. Org. Chem.; 59; 4; 
1994; 780-792. 

Example 129 

15 3-Benzyl-cvclobutanone 

A solution of (RS)-3-benzyl-2,2-dichlorocyclobutanone (0.3 g, 1.3 mmol) in acetic acid (3 
ml) was refluxed for lhour in the presence of zinc (0.86 g, 13.1 mmol, powder). The 
reaction mixture was cooled to room temperature and filtrated over decalite. The filtrate 
was neutralized with saturated NaHC0 3 . The organic phase was washed successively with 
20 H2O and brine, dried over Na 2 S0 4 , and concentrated. The residue was chromatographed 
over silica gel (hexane-ethylacetate 4:1) to. provide 3-benzyl-cyclobutanone (0.16 g, 76 %) 
as a colorless oil, MS: m/e = 160.2 (M + ). 

Example 130 
(RS)-3-Benzyl-2,2-dichlorocyclobutanone 

25 To a room temperature mixture containing allylbenzene (1.84 g, 15.6 mmol), zinc-copper 
couple (5.1g, 78 mmol) and diethylether (60 ml) was added dropwise a solution of 
trichloroacetylchloride (2.96 ml, 26.5 mmol) and phosphorus oxychloride (2.46 ml, 26.5 
mmol) in diethylether (20 ml). The reaction mixture was stirred at room temperature for 1 
hour, filtrated and the filtrate was partially concentrated. The residue was neutralized with 

30 saturated NaHC0 3 . The aqueous phase was extracted with diethylether. The combined 
organic phases were washed successively with H 2 0 and brine, dried over Na 2 S0 4 , and 
concentrated. The residue was chromatographed over silica gel (hexane) to provide (RS)- 
3-benzyl-2,2-dichlorocyclobutanone (0.71 g, 20 %) as a yellow oil, MS: m/e = 228.1 (M- 
H + ). 
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Example 131 



Toluene-4-sulfonic acid 4-phenyl-but-3-ynyl ester 

A mixture containing 3-butyn-l-ol 4-methylbenzenesulfonate (0.45 g, 2 mmol), 
iodobenzene (0.45 g, 2.2 mmol), Cul (0.038 g, 0.2 mmol), triethylamine (1.01 g, 10 mmol) 
5 and tetrakis(triphenylphosphine)palladium (0.12 g, 0.1 mmol) in toluene (10 ml) was 
stirred 30 minutes at room temperature, and 2 hours at 65 °C. The reaction mixture was 
cooled to room temperature, diluted with ethylacetate (10 ml), washed with H2O (10 ml), 
dried over Na 2 S0 4 , and concentrated. The residue was chromatographed over silica gel 
(hexane-ethylacetate 9:1 then 4:1) to provide toluene-4-sulfonic acid 4-phenyl-but-3-ynyl 
10 ester (0.35 g, 58 .%) as a brown oil, MS: m/e = 300 (M + ). 

3-Butyn-l-ol 4-methylbenzenesulfonate is a known compound and has been prepared as 
described in the following. reference: E. Bonfand; W. B. Motherwell; A. M. K. Pennell; M. 
K. Uddin; R Ujjainwalla; Heterocycles; 46; 1997; 523-534. 

Example 132 

15 (2RS3R)-2-Fluoro-l-[3-(4-hvdroxv-phenvlsulfanyl)-pvrrolidin-l-vl1-4-phenvl-butan-l- 
one 

(RS)-2-Fluoro-4-phenyl-butyric acid (0.66 g, 3.63 mmol) was dissolved in DMF (5 ml) and 
carbonyldiimidazole (0.64 g, 3.8 mmol) was added portionwise. After evolution of COo has 
ceased, the reaction mixture was warmed to 55 °C for 20 minutes and then cooled to room 

20 temperature. A mixture of triethylamine (0.46 ml, 33 mmol) and (3R)-4-(pyrrolidin-3- 
ylsulfanyl)-phenol trifluoroacetic acid,(1.02 g, 3.3 mmol) in DMF (5 ml) was added. The 
mixture was stirred at room temperature for 2 hours/The solvent was removed in vacuo 
and the residue taken up in H2O (30 ml). The mixture was extracted with ethylacetate (3 x 
20 ml).The combined organic phases were dried over Na 2 S04, filtered and the solvent was 

25 removed in vacuo. The residue was chromatographed over silica gel (CH2Cl2-MeOH, 99:1) 
to provide (2RS,3R)-2-fluoro-l-[3-(4-hydroxy-phenylsulfanyl)-pyrrolidin-l-yl]-4-phenyl- 
butan-l-one (1.12g, 95%) as light yellow oil, MS: m/e = 359.1(M + ). 
The preparation of (3R)-4-(pyrrolidin-3-yl-sulfanyl)-phenol trifluoroacetic acid is 
described in example 90. 

30 Following the general method of example 132 the compound of example 133 was prepared. 

Example 133 

(2RS3SV2-Fluoro-l-r3"(4-hvdroxA^phenvlsulfanvlVpvrrolidin-l-vl1-4-phenvl-butan-l- 



one 



The title compound, MS: m/e = 360.2 (M+ H + ) was prepared from (RS)-2-fluoro-4- 
35 phenyl-butyric acid and (3S)-4-(pyrrolidin-3-yl-sulfanyl)-phenol hydrobromkle. 



# 
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Example 134 

(3S)'4-fl-(2,2-Difluoro-4-phenvl-butvl)-pvrrolidin-3-vlsulfanyll -phenol 

To a -60 °C solution of oxalylchloride (0.21 ml, 2.42 mmol) in dry CH 2 C1 2 (4 ml) was 
added a solution of DMSO (0.34 ml, 4.84 mmol) in CH 2 C1 2 (2 ml). After 5 minutes 
stirring, a solution of 2,2-difluoro-4-phenyl-butan-l-ol (0.41 g, 2.2 mmol) in CH 2 C1 2 was 
added dropwise at -60 °C. After 15 minutes stirring, triethylamine (1.54 ml, 11 mmol) was 
added dropwise, the reaction mixture was allowed to warm up to room temperature and 
H 2 0 (10 ml) was added. The aqueous phase was extracted with CH 2 C1 2 (3 x 20 ml).The 
combined organic phases were dried over Na 2 S0 4 , filtered and the solvent was removed in 
vacuo. The residue was dissolved in 1,2-dichloroethane (15 ml) and added to a suspension 
of (3S)-4-(pyrrolidin-3-ylsulfanyl)-phenol hydrobromide (0.68 g, 2.2 mmol), 
triethylamine (0.31 ml, 2.2 mmol) and sodium triacetoxyborohydride (0.74 g, 3.30 mmol) 
in 1,2-dichloroethane (45 ml). Mixture was stirred at 65 °C for 2 hours and overnight at 
room temperature. H 2 0 (30 ml) was added. The aqueous phase was extracted with CH 2 C1 2 
(3 x 20 ml).The combined organic phases were dried over Na 2 S0 4 , filtered and the solvent 
was removed in vacuo. The residue was chromatographed over silica gel (hexane- 
ethylacetate 99:1 to 90:10) to provide (3S)-4-[l-(2,2-difluoro-4-phenyl~butyl)-pyrrolidin- 
3-ylsulfanyl] -phenol (0.55g, 70%) as light yellow oil, MS: m/e = 364.2(M+H + ). 

Following the general method of example 134, the compound of example 135 was 
prepared. 

Example 135 

(3R)-4-ri-(2,2-Difluoro^4-phenvl-butvl)-pvrrolidin-3-yIsulfanvn-phenol 

The title compound, MS: m/e = 364.2 (M+H + ) was prepared from 2,2-difluoro-4-phenyl- 
butan-l-ol and (3R)~4-(pyrrolidin-3-ylsulfanyl)-phenol trifluoroacetic acid. 

Example 136 

(RS V2-Fluoro-4-phenvl-butvric acid 

(RS)-2-Fluoro-4-phenyl-butyric acid methyl ester (0.39 g, 2 mmol) was added to a solution 
of KOH (0.56 g, 10 mmol) in EtOH (5 ml). After 1 hour stirring at room temperature, the 
reaction mixture was concentrated, diluted with H 2 0 (5 ml), acidified to pH 1 with 2N 
HC1 and extracted with CH2C1 2 (3 times). The combined organic phases were dried over 
Na 2 S0 4 , filtered and concentrated to provide (RS)-2-fluoro-4-phenyl-butyric acid (0.343 g, 
92 %) as a colorless oil MS: m/e = 182.1 (M + ). 



The preparation of (RS)-2-fluoro-4-phenyl-butyric acid methyl ester is described example 
122. 



0 
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Example 137 

2,2-Difluoro-4-phenvl-butan-l-ol ■ 

2,2-Difluoro-4-phenyl-butyric acid ethyl ester (0.23 g, 1 rhmol) was dissolved in EtOH (4 
ml) and treated with NaBH 4 (39.4 mg, 1 mmol). After 30 minutes stirring at room 
5 temperature, the reaction mixture was cooled to 0 °C, acidified to pH 1 with IN HC1 (2 
ml), diluted with H2O (10 ml). The aqueous phase was extracted with ether (3 times). The 
combined organic phases were dried over NaoSO,}, filtered and the solvent was removed in 
vacuo. The residue was chromatographed over silica gel (hexane-ethylacetate 99:1) to 
provide 2,2-difluoro-4-phenyl-butan-l-ol (0.1 1 g, 58%) as light yellow oil, MS: m/e = 



2,2-Difluoro-4-phenyl-butyric acid ethyl ester 

Ethyl 2~oxo-4-phenylbutyrate (1 g, 4.7 mmol) was treated with (diethylamino)sulfur 
trifluoride (1.3 ml, 9.4 mmol). After 2 hours stirring at room temperature, the reaction 
15 mixture was poured on H 2 0-ice. The aqueous phase was extracted with CH2CI2 (2 times). 
The combined organic phases were washed with H 2 0, dried over Na 2 SC>4> filtered and the 
solvent was removed in vacuo. The residue was distilled to provide 2,2-difluoro-4-phenyl- 
butyric acid ethyl ester (1.0 g, 94 %) as yellow oil, MS: m/e = 228.1 (M + ), b.p.: 90°C, 0.2 



10 186.1 (M + ). 



Example 138 



mbar. 



20 Ethyl 2-oxo-4-phenylbutyrate is a commercially available compound. 
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Example A 
Tablet Formulation (Wet Granulation) 



Item 


Ingredients 






mg/tablet 




1. 


Compound of formula 1 


5 


25 


100 


500 


2. 


Lactose Anhydrous DTG 


125 


105 


30 


150 


3. 


Sta-Rx 1500 


6 


6 


6 


30 


4. 


Microcrystalline Cellulose 


30 


30 


30 


150 , 


5. 


Magnesium Stearate 


1 


1 


1 


1 




Total 


167 


167 


167 


831 



Manufacturing Procedure 

1 Mix items 1, 2, 3 and 4 and granulate with purified water. 
5 2. Dry the granulation at 50°C. 

3. Pass the granulation through suitable milling equipment. 

4. Add item 5 and mix for three minutes; compress on a suitable press. 



10 



15 
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Item Ingredients 
1. Compound of formula 1 
5 2. Hydrous Lactose 

3. Corn Starch 

4. Talc 

5. Magnesium Stearate 
Total 

10 
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Example B 

Capsule Formulation 

mg/tablet 
5 25 100 



159 123 



25 35 



10 15 



200 200 



148 



40 



10 



300 



PCT/EP01/04171 



Manufacturing Procedure 

1 Mix items 1, 2, and 3 in a suitable mixer for 30 minutes. 

2. Add items 4 and 5 and mix for 3 minutes. 

3. Fill into a suitable capsule. 

15 4. Add item 5 and mix for three minutes; compress on a suitable press. 



500 



70 



25 



600 
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Claims 

L Compounds of formula 
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wherein 



Ar- Q Y^N- A >^ B W 
X— f 



I 



Ar ' is Pyridyl or phenyl, substituted by hydroxy, lower alkyl, halogen, 

amino, nitro, benzyloxy or lower alkoxy-lower alkoxy, or is the 
group 

R 1 




wherein Z 1 is a five membered heterocyclic ring, which contains 
one or two heteroatoms, selected from N or O; 
R 1 is hydrogen, hydroxy or an oxo group; 
Af2 is pyridyl or phenyl, optionally substituted by hydroxy, lower 

alkyl, halogen, amino, nitro, benzyloxy or lower alkoxy-lower 
alkoxy, or is the group 




wherein Z 2 is a five or six membered ring, which optionally 
contains one or two heteroatoms, selected from N or O; and 

Q is-S-,-S(0)-or-S(0) 2 -; 

X is a bond, -CH(OH)- or -(CH 2 ) n -; 

A is a bond or -(CHR) m -; 

R is hydrogen, halogen or hydroxy, independently from each 
other if m is 2 or 3; 

Y is -(CR2) m -, -O-, -C=C-, -CsC-, piperidin-l-yl, pyrrolidin-l-yl 

or C 4 -C 6 -cycloalkyl, which rings are optionally substituted by 
hydroxy; 

B is a bond, -O- or -(CHR) m ; 

n is 1 or 2; and 
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m is 1, 2 or 3; 

and pharmaceutically acceptable acid addition salts thereof with the exception of 
compounds, wherein A and B are simultaneously a bond and Y is -CHR-. 

2. Compounds according to claim 1, wherein Ar 1 is phenyl, substituted by hydroxy, 
Q is -S-, Ar 2 is phenyl and X is -CH2-. 

3. Compounds according to claim 2, which are 

(S)-4-[l-(4~phenyl>butyl)-pyrrolidin-3-yl-sulfanylj -phenol, 
(RS)-4-[l-(4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]-phenol, 

(R)-4-[l-(4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl] -phenol, , 
(2R, 3S) or (2S, 3S)-4-[l-(2-hydroxy-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]-phenol, 
(2S, 3S) or (2R, 3S)-4-[l-(2-hydroxy-4-phenyI-butyl)-pyrrolidin-3-ylrsulfanyl]-phenol, 
(RS)-4-[l-(3-phenyl-propyl)-pyrrolidin-3-yl-sulfanyl] -phenol, 

(3RS, 3RS) and (3RS, 3SR)-4-[l-(3-hydroxy-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]- 
phenol, 

(2S, 3R) or (2R, 3R)-4-[l-(2-hydroxy-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]-phenol, 
(2RS,3S)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl] -phenol or 
(2RS,3R)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidin-3-yl-sulfanyl]-phenol. 

4. Compounds according to claim 1, wherein Ar 1 is phenyl, substituted by hydroxy, 
Q is -S(O)-, Ar 2 is phenyl and X is -CH 2 . 

5. A compound according to claim 4, which is 

(3RS, S-oxide RS) and (3RS, S-oxide SR)-4-[l-(4-phenyl-butyl)-pyrrolidine-3-sulfinyl]- 
phenol, 

(2R,3R, S-oxide R)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidine-3-sulfinyl] -phenol, 
(2S,3S, S-oxide R)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidine-3-sulfmyl]-phenol, 
(2R,3S, S-oxide R)-4-[l-(2-flioro-4-phenyl-butyl)-pyrrolidine-3-sulfinyl]-phenol or 
(3S, S-oxide S) or (3S, S-oxide R)-4-[l-(2,2-difluoro-4-phenyl-butyl)-pyrrolidine-3- 
sulfmyl] -phenol. 

6. Compounds according to claim 1, wherein Ar 1 is phenyl, substituted by hydroxy, 
Q is -S(0) 2 -, Ar 2 is indanyl or phenyl, optionally substituted by methyl and X is -CH2- or 
-CH(OH)-. 

7. Compounds according to claim 6, which are 



(S)-4-[l-(4-phenyl-butyl)-pyrrolidine-3-sulfonyl] -phenol, 
(RS)-4-[l-(4-phenyl-butyl)-pyrrolidine-3-sulfonyl]-phenol, 
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(2R, 3S) and (2S, 3S)-4-[l-(2-fluoro-4-phenyl-butyl)-pyrrolidine-3-sulfonyl]-phenoL 

(3RS, cis) and (3RS, trans)-4-[l"(3-benzyl-cyclobutyl)-pyrrolidine-3-sulfonyl]-phenol, 

(3RS, cis)- 4- [l-(4»phenyl-q^clohexyl)-pyrrolidine-3-sulfonyl] -phenol, 

(3RS,4RS)-4-(4-hydroxy-benzenesulfony^ 

(RS)-4-[l-(4-m-tolyl-butyl)»pyrrolidine-3-sulfonyl]-phenol, 

(RS)-4-[l-(3-phenyl-propyl)-pyrrolidine-3-sulfonyl]-phenoI, 

(R)-4-[l-(4-phenyl-butyl)-pyrrolidine-3-sulfonyl]-phenol, 

(RS)-4-[l-(l-phenyl-piperidin-4-yl)-pyrrolidine-3-su]fonyl] -phenol or 

(2R, 3S) or (2S, 3S)-4-[l-(2-hydroxy-4-phenyl-butyl)-pyrrolidine-3~sulfonyl] -phenol. 

8. A medicament containing one or more compounds of any one of claims 1 to 7 
or a pharmaceutical^ acceptable salt thereof and an inert carrier for the treatment of 
diseases. 

9. A medicament according to claim 8 for the treatment of diseases based on 
therapeutic indications for NMDA receptor subtype specific blockers, which include 
acute forms of neurodegeneration caused, e.g., by stroke and brain trauma, and chronic 
forms of neurodegeneration such as Alzheimer's disease, Parkinson's disease, 
Huntington's disease, ALS (amyotrophic lateral sclerosis) and neurodegeneration 
associated with bacterial sclerosis) and neurodegeneration associated with bacterial or 
viral infections. 

10. A process for preparing a compound of formula I as defined in claim 1, which 
process comprises 

a) reacting a secondary amine of formula 



X-V || 



with an aldehyde or ketone of formula 



I 

y ^Ar 2 in 



to a compound of formula 

Ar 1 - Q 



R 



1-1 
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wherein Ar\ Ar 2 , Q, X, Y, R and B have the significances given above, 
or 

b) oxydizing a compound of formula 

x^y |_ 2 



5 to a compound of formula 



O 
II 



x^y 



and /or to a compound of formula 



wherein Ar 1 , Ar 2 , X, A, Y and B have the significances given above, 
10 or 

c) reacting a secondary amine of formula 



Ar 



with a compound of formula 



L^Y^Ar 2 IV 



15 to give a compound of formula 

Ar 1 ^ Q Y^\ /A^ ^ 2 
I N Y Ar 

x^y | 

wherein L is a leaving group, such as Cl, Br or p-toluenesulfonate and Ar 1 , Ar 2 , Q, X, 
A, Y and B have the significances given above, 



or 
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d) reacting a secondary amine of formula 



Ar' 



II 



with a compound of formula 



L>^ Y / B - Ar 2 



v 

to give a compound of formula 

I N B 
OH 

(-5 

wherein Ar 1 , Ar 2 , Q, X, Y and B have the significances given above, 
or 

e) reacting a secondary amine of formula 

Ar 1 - Q \^ 

I N-H 

with an aldehyde of formula 

O 

R H V| 

and with an alkyne of formula 

V, 

to give a compound of formula 

B I-6 

wherein Ar 1 , Ar 2 , Q, X, R and B have the significances given above , 
or 
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f) reacting a compound of formula 

X-^/ VIII 

with a compound of formula 

Ar 2 hal 

5 to give a comound of formula 



15 



I N Ar 

or 



Ar- Q 



wherein Ar 1 , Ar 2 , Q, X and A have the significances given above , 



or 



10 g) cleaving off a O-protecting group of compounds of formula 



| n Y Ar 

w X 

* or 



Ar- Q 



XI 



to obtain a compound of formula 



I-9 



x~^y 

or 



N Y Ar H 
X ^ 1-10 

wherein Ar 1 , Ar 2 , Q, X, A, Y and B have the significances given above and P is a 
O-protecting group, for example benzyl or a methoxymethyl group, 



or 
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h) reducing a compound of formula 

o 



XII 

to a compound of formula 

i Q ? H 



1-11 

wherein Ar 1 , Ar 2 , Q, X and B have the significances given above; 
or 



i) reacting a compound of formula 

w kJ. H or x ^ Ly NH 

XIV-2 

with a compound of formula 

HO 

B-Ar 2 

ho' 



XV 



to obtain a compound of formula 



W | ^ or w " Xjr-* 



Ar 

1-13 



1-12 



wherein Ar , Ar , Q, X, A and B have the significances given above; 
and 

if desired, modifying one or more substituents within the definitions given above, or 
if desired, converting the compound of formula I obtained into a pharmaceutical 
acceptable salt. 

1 1. A compound according to any one of claims 1-7 whenever prepared by a process 
• as claimed in claim 10 or by an equivalent method. 
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-60 

12. The use of a compound in accordance with any one of claims 1 - 7 for the 
treatment of diseases. 

13, The use of a compound in accordance with claims 1 - 7 for the manufacture 
of a medicament for the treatment of diseases, based on therapeutic indications for 

5 NMDA receptor subtype specific blockers, which include acute forms of 

neurodegeneration caused e.g, by stroke and brain trauma, and chronic forms of 
neurodegeneration such as Alzheimer's disease, Parkinson's disease, Huntington's 
disease, ALS (amyotrophic lateral sclerosis) and neurodegeneration associated with 
bacterial or viral infections, and chronic or acute pain. 

10 14. The invention as hereinbefore described. 
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